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A BEHAVIORISTIC EXPERIMENT ON INDUCTIVE 
INFERENCE! 


BY ZING YANG KUO 
Fuh Tan University, Shanghai, China 


I. INTRODUCTION 


1. Statement of the Problem.—The purpose of the present 
investigation was to bring to light the different modes of 
language response involved in the processes of inductive 
inference, 1.¢., to study by means of what was ostensibly a 
memory experiment, the spontaneous discovery of the com- 
mon structure of compound Chinese characters and the rela- 
tionship which this common structure represented. 

2. Meaning of the Term.—lIn the present study I have 
borrowed the term ‘ Inductive Inference’ from the logician, 
but I shall use it with a purely objective connotation; that 
is, I shall use it to designate merely the type of language 
responses involved in the solution of certain problems. In 
other words, by inductive inference I mean merely a series 
of language reactions to different stimulus settings or dif- 
ferent groups of stimulus patterns when these latter have each 
an element 1n common, and provided that this language series 
terminates in a new organization or regrouping of words 
(‘conclusion,’ or statement of law, or principle), and provided 

1 The experiment was performed in the Psychological Laboratory of the University 


of California during the academic year, 1921-1922. Professor E. C. Tolman has given 
invaluable counsel and assistance in the course of the experiment and in the reading 
of the manuscript. Professor G. M. Stratton has helped very much by taking friendly 
interest in the work and by making valuable suggestions. I take pleasure in acknowl- 
edging deepest indebtedness to them. Thanks are also due to Drs. John B. Watson 
and Warner Brown, who have kindly read the manuscript and given judicious criticisms 
and suggestions. 
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that this new organization, in turn, is such as might become 
an abridged, economical, and general adjustment act of the 
organism in response to any stimulus setting in which the 
constant stimulus-factor may be present. To illustrate, sup- 
pose we ask a speaking animal to solve a Yerkes multiple 
choice problem. We tell him to work with his mouth instead 
of with his hands. From trial to trial we vary the number 
of keys (different stimulus patterns) but always keep the 
right key in the center (constant stimulus-factor). Our ani- 
mal will at first display a number of random guesses, and he 
solves the problem only by accident. But if our animal is 
not of the ‘feebleminded’ type he will, after a number of 
trials, discover the rule of the game: he will tell the experi- 
menter that the right key is always in the center. On later 
trials he verifies his conclusion. Since the discovery of this 
rule, his verbal responses are simplified and economized; 
thereafter, in any given trial, instead of guessing randomly 
from one key to another as he did at the beginning, he will 
immediately say: “The middle key is the correct one.” Now 
we call this whole process of language responses ‘inductive 
inference,’ stressing the fact that it terminates in the dis- 
covery of the rule of the game, or the solution of the prob- 
lem. This is, of course, a very simple case illustrating the 
process of inductive inference. But the principle is the same, 
essentially, whether our animal is discovering the law of gravi- 
tation or is finding out the solution of a problem even simpler 
than that of the multiple choice experiment. 

It is thus well to note at the outset that in the experiment 
which is to be reported below, we are merely dealing with a 
type of language reaction (which, due to lack of better termi- 
nology, we have called inductive inference). We are not 

} studying ‘ higher mental process,’ ‘ reasoning,’ or ‘ thinking’ or 
| anything of that kind, as these terms are commonly used by 
‘the present-day traditional psychologists. As we shall see 
later, throughout the whole experiment we did not ask our 
subject any question concerning what might be going on in 
his so-called ‘consciousness’; nor did we attempt any infer- 
ence with reference to the latter. Jn other words, in our 
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experiment we accepted the overt language reactions of the sub- 
ject at their face value and treated them in precisely the same 
way in which we would ordinarily treat the movements of a rat 
in amaze. 

3. Historical—There have been practically no objective 
studies in human behavior which have any direct bearing 
upon my present problem. There are over a dozen articles 
and monographs reporting introspective studies of ‘ abstrac- 
tion’ or ‘generalization.’ But I need not give any account 
of them here because while they are attempting an ‘ intro- 
spective’ examination of ‘conscious content’ during the pro- 
cess of ‘abstraction’ I am confining myself to an objective 
study of overt verbal responses. C. L. Hull’s objective 
experiment upon ‘quantitative aspects of the Evolution of 
Concepts’! is more closely related than any of the studies in 
‘abstraction’ mentioned above to my problem. ‘The mere 
fact that Hull and I have used Chinese characters as materials 
for our researches will at once suggest a close relation between 
us. The problems which we work on are, however, different. 
While Hull is interested mainly in determining the relative 
efficiency of different methods for the evolution of ‘ concepts,’ 
my own interest lies, as we have already seen, in studying the 
various modes of language reaction involved in the process 
for which I have used the term inductive inference. Conse- 
quently, the methods we have employed are also different, 
although we both stress the factor of ‘spontaneity’ by our 
procedures. J. C. Peterson has reported an experiment 
entitled ‘The Higher Mental Process in Learning.’? While 
the method he has used is, in certain respects, objective his 
results have little direct bearing upon my study. In the field 
of comparative psychology my study is very intimately con- 
nected with the Yerkes multiple choice method and with 
Hamilton’s study of the perseverance method of learning 
in monkeys, human defectives, and children. 


II. DescripTIon oF THE MATERIAL 
1. The General Nature of Chinese Compound Characters.—The materials used in 
this experiment were eighty-eight compound Chinese characters. To understand them 
1 Psychological Monog. 28, No. 1, 1920. 
2 Psychological Monog. 28, No. 7, 1920. 
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thoroughly it is necessary first to describe briefly the general nature of the Chinese 
character. In the Chinese language one can usually (but not always) separate a 
‘compound’ character into two components. Each ‘component’ often has a meaning 
by itself and can be an independent character when it is written alone. For example, 
in Plate I, column three, the first compound character, meaning ‘to bark,’ consists 
of two parts, one on the left meaning ‘mouth’ and one on the right meaning ‘dog.’ 
Now while ‘mouth’ and ‘dog’ are here combined to form a compound character— 
‘to bark’—they are often used in Chinese as two independent words. Very often one 
of the two components of a compound character is written on the left side and the 
other part on the right. But there are many cases where one component is written 
at the top and the other part at the bottom. There are also compound characters 
which are made up of more than two components. But this has nothing to do with the 
purpose of our experiment. The reader may consider every compound character in 
Plate I as having only two components, which are all written side by side with the 
exception of the three characters, ‘friend,’ ‘oxygen,’ and ‘to dance.’ 

In a great many cases the meaning of a compound character is derived from the 
meanings of its two components. Thus, ‘to bark’ is very closely related in meaning 
to ‘mouth’ and to ‘dog,’ which are its two components. But more frequently the 
meaning of a compound character is derived from only one of its two components, 
while no significant connection can be traced in the other part. For example, in the 
first column, Plate I, the first compound character, ‘to bathe,’ is composed of two 
parts, one meaning ‘water,’ the other ‘tree.’ While there is a close connection between 
‘to bathe’ and ‘water,’ it is obvious that the meaning of the compound character has 
nothing to do with ‘tree.’ All the compound characters which served as material 
in this experiment were selected from this latter class; that is to say, the meanings of 
these compound characters are derived from, or related to, the meanings of one (and 
one only) of their two components. 

It is to be noted that the statement made above concerning the nature of the 
compound characters cannot be universally applied in the Chinese language. There 
are many compound characters whose meanings have nothing to do with any of their 
components. Furthermore, a compound character may have several meanings, and 
it is not necessary that each of its meanings be related to its components. In the 
present experiment, however, the compound characters have been so selected and so 
translated that their meanings always have a connection with their left-side components. 
The translation, in many cases, is very arbitrary, and is justified only by the fact that 
it is rendered merely to suit the purpose of the experiment. The terminology used 
for this description is also arbitrary, and for the most part is not of Chinese origin. 
In this connection the writer wishes to ask indulgence for changing some of the original 
forms of the compound Chinese characters, and for coining several new characters 
which never appear in a Chinese dictionary. 

2. The Preliminary Experiment.—The compound characters used in this investiga- 
tion, their ‘radicals,’ ‘pseudo radicals,’ the ‘misleading characters,’ the ‘negative 
instance characters,’ and the ‘component card board,’ which will be described presently, 
as well as the technique of the experiment, were selected and determined on the basis 
of the results of a preliminary experiment in which some twenty persons served as 
subjects. For the sake of brevity this preliminary experiment will not be described 
here. We mention it simply to emphasize the empirical character of the materials 
chosen for the final experiment. 

3. The Radicals and Other Components.—Of the eighty-eight compound Chinese 
characters used in the present study, seventy-five belong to five common radicals. 
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They are, thus, divided into five groups, each having fifteen characters. The char- 
acters of each group have a radical in common. The radicals always appear in the 
left hand side of the compound characters (see Plate I.). Each of these five radicals 
has a definite meaning which can be inferred from the common element in the meanings 
of the compound characters in which the radical appears. As has been stated previously, 
the main purpose of the experiment was to investigate the modes of responses to the infer- 
ential situations; viz., to study those language reactions involved in the discovery of the 
common structure of the compound characters—namely, the radical—and of the common 
meaning or common relationship which this radical represents. 

The five radicals signify (1) water, (2) female, (3) mouth, (4) hand, and (5) metal. 
(For the sake of easy identification by the reader these radicals are isolated in the first 
horizontal row in Plate I. In the actual experiment, however, they never appeared 
in isolation except in the component card board which will be described very shortly.) 
The reader can readily see by examining Plate I. that all the fifteen compound char- 
acters having the water radical on the left are connected with water. An analogous 
situation holds for each of the other four groups of characters. (All the compound 
characters having a radical in common are shown in a vertical column. There are five 
columns of these characters. In the plate each character is parallelled by its English 
equivalent.) 

4. The Negative Instance Characters and the Misleading Characters —In examining 
Plate I., one will notice that many of the compound characters having a common 
radical may tend to lead the subject to form a wrong hypothesis regarding the meaning 
of that radical. Of the fifteen compound characters having the female radical, eleven 
refer to female relation or relative, such as ‘sister,’ ‘mother-in-law,’ ‘aunt,’ ‘daughter- 
in-law,’ etc. Of those having the mouth radical, three have more or less connection 
with talking or speaking (‘talkative,’ ‘to chatter,’ and ‘talking in sleep,’ and probably 
‘to cry’), and nine appear to have something to do with ‘voice,’ or ‘sound,’ or ‘noise’ 
(‘to bark,’ ‘to hoot,’ ‘singing,’ ‘whistling,’ ‘to vomit,’ ‘talkative,’ ‘to chatter,’ ‘talking 
in sleep,’ ‘to cry,’ and probably ‘to kiss’). All of those having the hand radical are 
very likely to lead the subject to the conclusion that the radical means action, or move- 
ment, or motion. Finally, of those having the metal radical, five (‘nickel,’ ‘penny,’ 
‘German mark,’ ‘shilling,’ and ‘franc’) would suggest the common meaning money, 
or coin, while six (‘magnesium,’ ‘radium,’ ‘zinc,’ ‘potassium,’ ‘sodium,’ and ‘nickel’) 
would suggest chemical element. We shall call these compound characters which 
may tend to lead the subject to such wrong conclsions, ‘misleading characters.’ (In 
the water radical there are no such characters.) In order to prevent the subject from 
being actually misled to such conclusions, or, after he has been so misled, in order to 
make him realize the inadequacy of such conclusions, there must be negative cases 
which would make the conclusions untenable. This requirement was fulfilled by the 
negative instance characters. There are two types of negative instance characters, 
namely, those within the radical group and those outside the radical group. The negative 
instance characters within the radical group are compound characters which have the 
same radical as the misleading characters, while those outside the radical group have 
no structure in common with the latter. 

In Plate I., in the second vertical column, under the female radical, the last four 
compound characters (‘tutoress,’ ‘flirtation,’ ‘graceful,’ and ‘beauty’) are negative 
instance characters which oppose the meaning of relation, or relative. In the third 
column, under the mouth radical, the last six compound characters (‘saliva,’ ‘to kiss,’ 
‘to bite,’ ‘drinking,’ ‘to suck,’ and ‘to blow’) will contradict the hypothesis of either 
voice, or talking, or speech. In the fifth column, under the metal radical, the last ten 
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compound characters have nothing to do with money or coin, while the first four 
and the last five are not necessarily connected with chemical elements, so that they will 
contradict either of these theories. The results of our preliminary experiment had 
shown that each of the five radicals was often regarded by the subjects as a part of 
speech, such as noun, or verb, or infinitive. The negative instance characters against 
such conclusions are numerous both within and without the radical group. 

It was also found in the preliminary experiment that the sub/ect often suggested 
a meaning for a radical which was too broad or too comprehensive. In such cases 
there were no negative instance characters within the group containing the radical 
which could contradict the conclusion. In the fourth column, under the hand radical, 
there does not seem to be any character which will necessarily oppose the conclusion 
that all the compound characters in this radical group are related to action, or move- 


ment, or motion. (They are not actions in general, but motions twith the hand. There- 
fore, the conclusions that the radical means hand, or action (or motion) with the hand 
will, in fact, be accepted as correct, but the word action, or motion, alone, will be con- 
sidered incorrect). ‘The female radical may be taken to mean ‘human being,’ or ‘ per- 
son,’ or ‘personal,’ instead of female; the metal radical may be regarded as ‘chemical,’ 
‘or ‘mineral,’ instead of metal. (In the last case the subject would insist that those 
‘money’ characters—‘franc,’ etc.—and such charactere as ‘bell,’ ‘shears,’ etc., are 
really made of chemical elements or of mineral material, so that they do not seem 
to oppose the idea that the radical means chemical or mineral.) To make it clear that 
all such theories are incorrect it was necessary, therefore, to provide another group 
of negative instance characters outside the radical group. These are provided in the 
last vertical column of Plate I. Against the meaning of human being, or personal, 
we have characters—‘uncle,’ ‘friend,’ and ‘teacher’—which do not have the female 
radical (note that the character ‘uncle’ will also contradict the relative, or relation, 
hypothesis). Against the meaning of action, or motion, the characters ‘walking,’ 
‘jumping,’ and ‘to dance’ also refer to action or movement, but do not have the hand 
radical. And against the meaning of chemical or mineral, the characters ‘agate,’ 
‘green jasper,’ ‘oxygen,’ ‘sulphur,’ and ‘iodine’ do not have the metal radical. 

5. The Pseudo Radicals—In Plate I. there are ten components each of which 
appears in two or more compound characters. From the standpoint of conven- 
tionalized usage in language the compound characters which have these components 
have, however, no common relationship in meaning, as can be shown by examining 
their English equivalents, shown in the plate. Hence the subject cannot legitimately 
infer any meaning for these components. We shall call these components pseudo 
radicals. They are marked off in Plate I. by the Arabic figures. (These pseudo 
radicals are meaningful, however, to one who is familiar with the Chinese language.) 
The purpose in providing these pseudo radicals was to test the ability of the subject to 
eliminate them as non-essential elements, on the ground that no general connection 
could be found between the compound characters in which they appeared. 

6. The Component Card Board.—On this card board (Plate II.) the comy 
of the eighty-eight compound characters were written separately. The radi 
well as the pseudo radicals, were also written on it in isolation. In ad n, there are 

~“twenty-four new characters which do not appear among the words shown in Plate I. 
Practically all the words on the card board have meanings by themselves in the Chines 


language. But the subject has no source from which to learn them except in the case 


of the five radicals. The radicals and pseudo radicals are scattered around on th 
card board. For the sake of easy examination by the reader, ther 
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by the letter ‘a’ and the pseudo radicals by the letter ‘b.’ The purpose and use of this 
card board will be explained in the next section, in connection with technique. 

The card board was a white thick card board, twelve inches high and fifteen inches 
long. The characters on it were all black. 

7. The Colors of the Characters.—In the actual experiment each compound char- 


4 Vitae 


acter was written in two colors (black and green) so as toenable the subject to separate 


it into its two parts more easily. No uniform color was used, however, either for the 
radical component or for the other part; in fact, regularity of color in either of the two 
components of a given compound character was carefully avoided: sometimes the 
radical component appeared in black, with the other parts in green, and sometimes the 
colors were reversed. 

8. The Arrangement of the Compound Characters in the Experiment.—The cighty- 
eight compound characters shown in Plate I. were presented to the subject in cight 
serjes, each series being written on a strip of white thick paper, which, in turn, was 
glued to white oilcloth. Each series contained elevep characters, one of which was a 
non-radical character while all the other ten belonged to the five radical groupy. Thus 
each of the five radicals appeared in two of the characters of each strip. The size 
of the character was approximately one square inch. Any two compound characters 
which had the same radical were always written five or six words apart from each 
other, so as not to let the subject observe two compound characters of the same radical 
in immediate succession. Each character was written on the left side of the strip, 
while its English equivalent went alongside it on the right. There was another set of 
eight strips containing the same characters and with the same arrangement as the first 
set, but without their English equivalents. This duplicate set was used for testing the 
recall of the English meanings for the Chinese characters. 


III. Description oF THE TECHNIQUE 

1. Subjects.—Sixty university students, twenty-seven men 
and thirty-three women, served as subjects in this experiment. 
Most of these subjects had not had any course in psychology, 
and only a few were at the time taking a course in elementary 
psychology. It can be safely stated that practically all of 
these subjects had not been baptized by the psychologist, 
and were relatively innocent of the sacred art of self-observa- 
tion. The writer believes that for any objective experiment, 
subjects of this type are by far better than the introspectively 
trained psychologists who are good only for being ‘ observers’ 
but who can seldom act as animals to be ‘observed.’ None 
of our subjects were acquainted with the Chinese language. 

2. The Experiment Understood by the Subject as a Memory 
Test.—As the main purpose of this experiment was to study 
the process of inductive inference in an objective way, it was 
necessary that the subject should not know our real aim but 
should discover the meanings of the radicals spontaneously 

















256 ZING YANG KUO 


4 


and incidentally. He was, therefore, told that the experiment 
was solely a memory test. All suggestions as to the common 
radicals and their relation to the meanings of the individual 
compound characters were carefully avoided. He was given 
a mass of unorganized and seemingly disconnected Chinese 
characters, with their English equivalents, and left to himself 
to organize them and to make any inferences with regard to 
the radicals he might be capable of. The instructions, which 
were in written form, were as follows: 


Instruction I.: “You will be shown a number of Chinese characters, with their 
English equivalents, on the drum of the apparatus in front of you. You are to memor- 
ize the English meaning for each of these characters. You will have three and a half 
seconds to examine one character. After you have examined all the characters on the 
drum I shall show you the same characters without their English translations and ask 
you to recall the English word for each of them. You are to learn eighty-eight char- 
acters, which are divided into eight series. The test will be considered as complete 
when you are able to recall the English meanings for all these characters.” 


Practically all of our subjects expressed surprise when they 
were told at the conclusion of the experiment that they had 
been tested for something other than ‘memory.’ Even the 
very brightest subjects, who had got all the correct meanings 
for the five radicals before they committed all the characters 
to memory, confessed that they had not suspected the real 
purpose of the experiment. : 

3. The Apparatus, Exposure-Time, etc.—The experiment 
was carried out by means of Hull’s memory apparatus.! For 
detailed description of the apparatus see Hull’s monograph, 
which I have previously referred to. The time exposure was 
three and a half seconds. ‘Two trials (repetitions) were given 
each day for every strip of characters. In each trial the 
characters were shown twice, the first with English, the last 
without, so as to test the number of characters that had been 
memorized. It usually took from four to eight experiment 
days to complete the experiment for one subject. Each ex- 
periment day lasted from forty to fifty minutes. 

Before the experiment was started the subject was asked 
to agree to two conditions: (1) he should not try to recall 
or have anything to do with the characters outside the labora- 


1 The writer is indebted to Dr. Hull for his kindness in letting him use the appa- 
ratus and for a valuable description of the operation of its mechanism. 
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tory; (2) he should not talk to any person, especially those 
who had served as subjects or who had volunteered to do so 
in the near future, about the nature of the experiment. The 
experimenter explained to him that the observance of 
these two conditions was very necessary in order to eliminate 
the effects of uncontrolled conditions upon the efficiency of 
memory. 

4. Testing the Recognition of the Radicals and Pseudo Rad- 
icals—To test the recognition of the radicals and pseudo 
radicals the following methods were adopted: 

After every trial, the subject was given the ‘component 
card board’ to examine, with the following instruction: 


sinese 
characters. Some of them you have not seen before, but a great many of them have 
appeared as components in the words which you are learning to remember. Please 
pick out those components which have appeared in more than one of the words you 
are learning. This is to test whether or not you can recognize the components as well 
as you do the whole words.” 


Here again no word was mentioned about the fact that 
there was such a thing as a radical. All the subjects took it 
as a part of the memory test, and were very anxious to pick 
out as many correct components as possible so as to make a 
good score. They usually picked out other components be- 
sides radicals and pseudo radicals, while some or many of 
the latter were often overlooked by them. 

5. Testing Inference.—Many subjects who had discovered 
the meanings of some radicals were so excited that they could 
not help speaking to the experimenter about their discovery 
before they were given the component card board to examine. 
Others would make some special comments on the radicals 
regarding their meanings as they were picking them from the 
card board. In such cases the experimenter simply recorded 
what they said, and no further testing was needed. If, how- 
ever, the subject failed to make such comments himself either 
before or during the examination of the component card 
board, the following method was adopted to find out whether 
or not he had discovered any meanings for the radicals. The 
experimenter showed him on a sheet of paper all the com- 
ponents which he had just picked out from the card board, 
and asked the following ‘detective question:’ 
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Question I.:; “What makes you think that these components rather than others 
have appeared in more than one of the words which you are learning, or how could 


you distinguish these from other components which do not appear in more than one 


character? Do you have any comments to make on some of these components?” 


This question was asked in a very unsuspicious and indif- 
ferent manner, the experimenter explaining to the subject 
that he simply wanted to find out what method he used to 
memorize the characters and to recognize their components. 
Responding to this question the subjects would make com- 
ments of all sorts upon the components they had picked out; 
e.g., “This (pointing to a certain component) has a peculiar 
look which attracts my attention,” or “This has appeared 
in many words but I don’t remember what they are,” or 
“This looks so different from others that I can always recog- 
nize it,” or “I recognize it by its looks,” or “I simply happen 
to recognize it but I don’t know how I doit,” etc. But those 
subjects who had discovered any meaning at all for a radical, 
or had made some inference with regard to a pseudo radical, 
never failed to respond to the above question in a strikingly 
different way. For example, in commenting on the ‘ female’ 
radical they would immediately say, ‘‘ This is a symbol (or is 
a sign, or signifies, or has connection with, etc.) for female 
(or relative, or person, as the case might be) because all the 
words in which this component appears have something to 
do with female. This is what helps me to remember its 
frequent appearance in the words shown on the drum.” 

The subjects were asked to make comments not only 
upon the radicals and pseudo radicals, but also upon other 
components, so as to avoid arousing their suspicion that the 
experimenter was especially interested in certain particular 
components. 

6. Testing the Detection of Negative Instances.—After the 
subject had made such comments, he was asked to recall 
the words in which the components he had picked out ap- 
peared. Here again the experimenter explained to him that 
this was also a part of the memory experiment. In a word, 
the task of the subject in the whole experiment, as he himself 
understood it to be, was: (1) to memorize the English mean- 
ings for the Chinese characters shown on the drum; (2) to 
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recognize and to pick out the components of frequent appear- 
ance from the component card board; and (3) to recall the 
characters which had these components in common. The 
subjects who did not discover any meaning were also asked 
to recall. 

So far as the radicals and pseudo radicals were concerned, 
this recall was designed to serve two purposes: (1) the number 
of compound characters recalled by the subject for a given 
radical can be counted upon as the number of evidences upon 
which the subject based his inference with regard to the 
meaning of that radical; and (2) the compound characters 
he recalled indicated whether or not the subject took into 
consideration the negative instance characters when he made 
the inference. If (a) the conclusion drawn by the subject 
regarding the meaning of the radical was such as to be nega- 
ted or contradicted by the negative instance characters, we 
can safely assume that either such negative instance charac- 
ters were forgotten by him at the time when the conclusion 
was drawn, or, though remembered, they did not appear to 
him as negative cases. If the former was the case, the nega- 
tive instance characters would not be included in the words 
recalled by the subject; if the latter was the case, he should 
be able to recall the negative instance cases without, however, 
recognizing the contradiction. On the other hand, (bd) if 
the subject reached a right conclusion concerning the mean- 
ing of a given radical, there were two possibilities: first, he 
might or might not have been able to make use of the nega- 
tive instance characters within the radical group as positive 
evidences to support his conclusions (note that such negative 
instance characters became negative cases against a conclu- 
sion only when such a conclusion was based solely upon the 
common characteristic of the misleading characters); or, 
second, he might or might not take into account also the 
negative instance characters outside the radical group, at the 
time the conclusion was drawn. The former could easily be 
determined by finding out whether or not the negative in- 
stance characters within the radical group were included in 
the compound characters recalled by the subject. The latter 
was determined by the following method: 
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To illustrate, let us recall that all the compound characters 
in the ‘hand’ radical seem to have some connection with 
action or movement, and that there does not seem to be any 
character having the same radical which would militate 
against the inference that the radical means action or move- 
ment. All the negative instance characters in this case were 
outside the radical group. Now if our subject concluded 
that the radical signified hand, instead of action or move- 
ment, we wished to know whether he arrived at such a con- 
clusion merely by chance or as a result of careful considera- 
tion of the negative instance characters outside the radical 
group. A good detective question method would settle this 
problem: 


Question II.: After the subject had recalled the compound characters for, say, the 
hand radical, the experimenter showed these characters to him, pointing out that they 
all had more or less connection with action or movement, and asked whether he thought 
that for the meaning of the component (radical) ‘action,’ or ‘movement,’ was better 
than the ‘hand’ which he had suggested. (The wording of the question was identically 
the same for every subject and was given in a very indifferent manner so as not to 
arouse any suspicion in the subject.) 


Now, if our subject had considered the negative instance 
characters outside the radical group before he drew the con- 
clusion, he immediately replied that the component in ques- 
tion could not mean action or movement, because the char- 
acters ‘ walking,’ ‘jumping,’ and ‘ to dance’ had also connection 
with action or movement, but that they did not have this 
same symbol (radical). If the question failed to induce him 
immediately to give such an answer, we felt safe in concluding 
that he reached the right conclusion regarding the meaning 
of the hand radical merely by accident. (The reaction time 
between this detective question and the answer of the sub- 
ject was taken with a stop watch.) 


(Ordinarily the subject who drew a right conclusion merely by chance, when facing 
the above detective question, did one of the following things: (1) he answered that he 
was not sure which of the proposed meanings (hand, or action, or movement) was the 
better; or, (2) that both meanings seemed to be correct; or, (3) that hand seemed to 
be more exact (narrower) than action or movement, but that he was unable to give 
any reason for it—that is, he did not mention the fact that ‘walking,’ ‘jumping,’ and 
‘to dance’ contradicted the latter meaning; or, (4) he merely agreed that action or 
movement was better than hand; or, (5) he might do either (1), (2), (3), or (4) at first, 
but after a moment’s consideration (in this case his reaction time was usually long) 
he finally recalled these negative instance characters and therefore concluded that 
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hand was the best meaning after all; or, (6) he might at first do either (1), (2), or (3), 
or (4), but upon a later trial of the memory experiment, notice the negative instances, 
and thereupon decide that hand was better than action or movement. This furnished 
us further evidence that he did not consider these negative instances when he first 


‘ 


inferred the meaning of the radical. It also indicated that this detective question had 
served as a suggestion-stimulus leading him to notice the negative instances which 
he had passed over, otherwise.) 


Those who failed to notice the negative instance charac- 
ters, and hence drew a wrong conclusion, were given ample 
opportunity to detect them when they came back again to 
learn the compound characters shown on the drum. Here 
as elsewhere the factor of spontaneity was greatly stressed; 
the subject was left to himself to detect the negative instances 
without any aid or hint from the experimenter. If he hap- 
pened to discover them, the experimenter recorded it, and 
also the number of trials between this discovery and the 
first formulation of the incorrect hypothesis. The reaction 
or attitude of the subject toward the negative instance char- 
acters, after they had been discovered, was also noted. 

7. Variation of Method.—When the subject had learned 
all eighty-eight characters, the experiment was discontinued 
in case he had got all the correct meanings for the five radi- 
cals. Otherwise the following variations of method were used: 

(a) If the subject, though he had mastered the eighty- 
eight characters, failed to get all or some of the meanings for 
the radicals, but was able to pick the radicals from the card 
board, he was given the following written instruction at the 
end of the ‘memory’ experiment: 


Instruction III.: “These are the components you have just picked out from the 
card board. Now some of these components have meanings by themselves (that is, 
they can be independent words when they are not written in combination with other 
components) but many of them donot. Today you are to find out which of these have 
meanings by themselves and which do not. You can surely distinguish the meaningful 
components from the meaningless ones if you think carefully. If you think a com- 
ponent has a meaning, you must tell me what it means and give your reason for the 
conclusion. Give me as many concrete reasons or grounds as you can, upon which 
your conclusion is based; do not omit any, for your credit will be partly based upon 
the number of reasons or grounds you can give. Tell me all the guesses as to the 
meaning of a component which you have in your mind, whether you think they are 
correct or not, for a guess which may seem to you wrong may sometimes be just the 
right one. You will have five minutes for one component. You are allowed to with- 
draw or modify your conclusion whenever you want to, but you must tell me the reason 


for doing so. Read the instruction over again if you are not sure of what you are asked 
to do.” 
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(b) If the above instruction failed to make the subject 
get all the correct meanings for the five radicals, he was then 
retested for the retention of the English equivalents for the 
eighty-eight compound characters. The instruction for the 
retest was as follows: 


Instruction IV.: “I am going to test you again and see how many characters 
you still can remember. Please note that some of your conclusions concerning the 
meanings of the components are not satisfactory, and though some of them are correct 
you have not given as many grounds to support them as you could. While you are 
viewing the characters in the drum you may discover some new meaningful components, 
or find it necessary to change some of the conclusions you have just drawn. Please 
let me know at once whenever you think you want to make changes or have made a 
new discovery.” 


(1) This retest gave the subject who had failed to detect 
the negative instances, one more opportunity to discover 
them. (2) Those who had failed to see the relationship be- 
tween the compound characters of the same radical also had 
another opportunity to discover it during the retest. (3) 
Those who had even failed to recognize the radicals as having 
appeared in more than one word might do this during the 
retest. (4) Those who though able to pick the radicals 
from the card board could not recall the individual words 
in which they appeared, were also thus given a chance at this 
time to reéxamine them. 

After the retest, the subject was asked to recall again the 
characters for the components he had picked out from the 
card board and to add whatever new discoveries or to make 
whatever changes he might desire. 

(c) If the subject still did not detect the negative instances 
after the retest, the experimenter then pointed out to him 
the contradictory nature of the instances against which his 
original conclusions could not hold up, and recorded his 
reaction to them. 

(d) If the subject, though able to recognize the radicals 
and to recall the individual words, failed after the retest to 
get any meaning for the radicals, the experimenter told him 
that he could get the meaning by looking for a common 
relationship among the individual compound characters hav- 
ing the same radical. 

(e) If the subject, though able to pick out the radicals 
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from the card board, could not recall the individual words 
after the retest, the experimenter read these words to him 


and asked him to guess the meaning of their common com- 
ponent. 


(f) If the subject failed to recognize the radicals in the 
card board after the retest, the experimenter then pointed 
them out to him and asked if he could recognize them, recall 
the words having them in common, and guess their meanings. 

8. Introspection Discarded.—No introspective account was 
taken in this experiment, partly because, as has been pre- 
viously pointed out, the subjects were not trained, and partly 
because it was not very feasible to do so in a method of pro- 
cedure like ours, but more largely because the experimenter 
had very little confidence in introspection as a scientific 
method. As a matter of fact the introspection of such sub- 
jects could have given no better information concerning their 
performance in the experiment than did our objective record. 
As has been previously pointed out, in the discussion of the 
results we shall not attempt any inference or make any guess 
as to what might be going on in the so-called ‘ consciousness ’ 
during the performances. 

One of the essential features of the technique in the present 
experiment was to arrange some standard conditions in such 
a way as to force the subject to transform his silent speech 
into overt forms so that the experimenter could directly 
observe the responses of the reactor (subject) instead of the 
reactor making observations upon himself. We have in two 
cases used the detective question method to accomplish our 
purpose. While this method is not as ideal as we would like 
(since it still involves a personal element on the part of the 
one who gives the question) it is nevertheless superior to the 
introspective method in point of scientific accuracy and 
reliability. 

IV. REsutts 


1. Aspects of Inductive Inference.—For convenience of 
discussion we have classified the process of inductive inference 
into five aspects. They are: (1) reaction to relationship; 


(2) number of evidences; (3) the nature of hypothesis; (4) 
18 
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TaBLeE I 
Subject | Radical | React. Rel.| No.E. | N.H. | D.N.I. | ANIL. 
W A A | A 
F A A A A3 
I M A B B Ci * 
H A B B B 2 A 
Met A A B | B2 Br 
W A A , A 
: A A A A3 
2 M A B | B B2 A 
H A A A A3 
Met A B | B Br A 
W | A A A 
F | A B B Br Br 
3 M A A A A2 
H | A A A A3 
Met. A A A A3 
W | A B | A 
F | A B B Bi Bi 
4 M | A A B B2 A 
H | A A A A3 
Met. | A A A A3 
| WwW | A A A | 
| F | A A B | Ba A 
5 | M | A A A A 4 
I { A B B D A 
Met. A A A AI 
| WwW | A A A | 
| F 1 oA A B | Ba A 
6 | M | A | A A | A3 
| H | A | B | B | Br A 
| Met A | A | A A3 
W A A | A | 
F A A A | AI 
7 M | A A A | AZ 
H A A 1 A | Aj 
Met A B | B |. Br A 
W A | A | A | 
F A | B B B2 D 
. M A | B | B B2 A 
H | oA | A | <A A3 
Met. | A | A | A A3 
Ww | A B | A | 
F | A A | A | A3 
9 M | oA A | A |. A3 
H | oA B | B |} D B2 
Met. | A A | A | AZ 
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TaBLeE I (Continued) 



































Subject Radical __ React. Rel. No. E. N. H. D.N. I A.N.1 
W A B A 
F A | 3 B B2 D 
10 M A A A A3 
H Bi B B C1 B3 
Met E1 A A A3 
WwW F3 
F A B B B2 \ 
11 M A . © B2 B2 
H A C :. ‘2 B3 
Met Fr C B B2 A 
W A | A A 
F A A A Ag 
12 M A |  &B B B2 A 
H “Te ae - B C1 EE 
Met A | oA A Ag 
Ww: A C A 
F A = - A Ay 
13 M A Zz - A Aj 
H Ss ‘i -s@ e C2 Bi 
Met A C A Aj 
W A | © S KE 
F A B B B2 I 
14 M A | C Cc C2 Bt 
H Bi A A A3 
Met Fi | A A \3 
W A | B A 
F A B B B2 E 
15 M A | oe B C2 B3 
H F4 
Met Br B A A3 
W Br B A 
F A B B Ie D 
16 M A | . S B2 Br 
H E1 B A A3 
Met A | ¢ B B2 D 
W A A A 
F A B A A3 
17 M Et C a B2 A 
H Ei D i B2 A 
Met A A B Br A 
W A A A 
F A B B Cs C 
18 M A B B B2 A 
H A C B C1 \ 
Met A G A B2 A 
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TaBLe I (Continued) 





















































Subject | Radical | React. Rel.| No. E. N.H. | D.N A.N. I. 
| w | A B A | 
| oF | oA B B | E Cc 
9 | M | A . Cc C1 Br 
_ oH A C c Ci A 
| Met. | A A A A3 
w | A B A 
F | A B B C2 B3 
20 M Fi | Cc Cc C2 Bi 
H | A | A B C1 B2 
Met. | FI C A A3 
w | A | B A 
F A B B D A 
21 M | Fi B B C2 B2 
| H | oA B B C1 A 
| Met Fr B A A3 
w | A B A 
F | oA A A A3 
22 M | A + B B2 A 
H iE B A A3 
| Met | A B B D A 
w | A B A | 
F | oA A A | Aj 
23 M A C B B2 A 
H | F4 
Met. | A B B Ci A 
| WwW | A Cc A 
F A C B B2 Br 
24 M A . B C1 A 
H Er A B | Ci A 
Me. | A | C c | G A 
w | A B A 
F | oA A A A4 
25 M A C Cc | C2 B2 
H | A B B | Cr Br 
Met. | A A A | Aj 
W | £@£ Tf € A | 
F | «A ts B | C2 E 
26 M | A c B | C2 B3 
H | A | * B | Ci B3 
Met Fi A A | <A3 
WwW | F4 | | 
| F | A * B C1 E 
27 M | oA | + C B2 B2 
H | Er | D C C2 Br 
Met. Bi A A A3 
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TaBLe I (Continued) 





a - — — — — 



































Subject Radical | React. Rel. No. E. N. H. D. N. I. A.N.I 
W \ B \ 
F \ I B B2 Br 
28 M \ A | \ Aj 
H \ C B B2 \ 
Met. | \ B \ A4 
W Bi A \ 
F \ B B B2 D 
29 M \ & C C2 
H \ os C C2 B3 
Met. Fr B \ Aj 
W \ B \ 
F | A C B C1 C 
30 | %M | A C A A4 
H | \ B B C1 Bi 
Met F4 
W A A A 
F A A A A4 
31 | +%M A B A A3 
H hs B B D B3 
Met A A A \2 
W A . A 
F A Cc B B2 \ 
32,—~C*F M A A A A3 
H Er D _ C2 B3 
Met. B2 
W A B \ 
F Er / B B2 c 
33 M Et C B 2 A 
H A ie C »2 A 
Met. K4 
W \ A A 
| oF | oA A A Ay 
34 M A B A A3 
H A B B Cy A 
Met. | I 3 
W A C \ 
F 4 
35 M A C \ A4 
H | Bi fe C Ci B3 
Met | I 
W A C A 
F A C B B2 D 
36 M A C B C2 \ 
H A \ b C1 Ba 
Met A C B C1 \ 
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TaBLeE I (Continued) 








Subject 


React. Rel. | 





37 





38 


SOINSOD)|QNNSs 
QNANS|A| QNANSS 





39 


yaw 
QO 


QO 





40 


wler 1@) 
QANsS 





41 








42 





43 


GOP] ePwrwe | NNN 
WWW> | DONS |] BONNY 





44 














45 





Ci 








> >w 
_— 
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TaB Le I (Continued) 












































Subject | Radical React. Rel.| No. E. N. H. D.N.I. | A.N.I. 
| oW Fy | 
| F | E2 B | B E B2 
46 | M Fy | 
| H F4 
| Met. F; | 
W F4 
F C B B C2 B2 
47 M E2 \ C C1 B3 
H E2 \ in C1 B3 
Met. a \ A A3 
W * A \ 
F . A B C2 \ 
48 M D 
H D | 
Met. Cc | A | B C1 B3 
W | oC | \ A 
F | D 
49 M D | 
H | F2 
Met. | F3 | 
Ww | #3 | 
F F2 
50 M | D | 
| Met. D 
W E4 } 
F D | | 
SI M D | 
H D 
Met. F2 | 
| W F4 | 
| oF Br A B I B3 
52 | M K4 
| H B2 
| Met. F3 | 
| W F4 | 
F F4 | 
53 | M F4 
| H EF, | | 
| Met. F3 
W Cc A \ 
F F4 
54 | M E2 ‘ A 3 
| 4H F2 | A B Cr A 
Met. F3 
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TaBLe I (Continued) 






































Subject | Radical | React. Rel.| No. E. N. H. D.N.I. | A.N.I. 
W | Eg 
F | Br D e C2 D 
55 M Br D C C1 E 
H F3 
Met. F3 
W E3 
F F3 
56 M D 
H D 
Met. F2 
W F3 | 
F F4 
57 M 4 
H E 
Met. F3 
W E3 
F F2 
ss | M E3 
H E3 
Met. F3 
W F4 
F Br A A A4 
5s | M Br C . B2 Br 
| H F4 
| Met. F3 
| WwW D 
| F D 
60 | M D 
| H F4 | 
| Met. F3 | 














detection of negative instances; and (5) attitude toward the 
negative instances. (These are not steps or stages of the 
process and should not be confused with the so-called ‘ stages 
of reasoning,’ so often spoken of in recent psychological 
writings.) The classification is based only upon the results 
of the present experiment. Under each of the five aspects 
we have grouped the reactions of the subjects into several 
types. The main results of the experiment will be presented 
and discussed according to these subdivisions. Table I. 
shows the types of the subjects in each of the five aspects, 
for each radical. The Roman letters symbolize the types 
of each aspect (these will be more fully explained shortly). 
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In this table as well as in the subsequent tables the following 
abbreviations have been used: ‘ W’ for the water radical; ‘ F’ 
for the female radical; ‘ M’ for the mouth radical; ‘H’ for the 
hand radical; ‘ Met.’ for the metal radical; ‘ React. Rel.’ for 
reaction to relationship; ‘No. E.’ for number of evidences; 
‘N. H.,’ for the nature of hypothesis; ‘D. N. I.’ for detection 


of negative instances; and ‘A. N. I.’ for attitude toward 
negative instances. 


2. Reaction to Relationship.—By reaction to relationship 
we mean the act of discovering the common relationship of 
the compound Chinese characters which is represented by 
their common structure, namely, the radical, and the act of 
inferring therefrom the meaning of this radical. The results 


of our experiment show the following types of reaction to 
relationship. 


Type A.—In this type the subject made an inference regarding the meaning of a 
radical (regardless of whether or not it was correct) spontaneously; that is, he discovered 
the relationships by himself before Instruction III. was given. Inferences of this 
type were thus always made before the subject committed all the cighty-cight com- 
pound characters to memory. 

Type B1.—The subject in this type could discover relationships and make infer- 
ences only after Instruction III. had been given. 

Type B2.—Though the subject knew, after Instruction III. had been given, that 
the meanings of the radicals should be found in the common relationships of the 
compound characters, he failed to get any specific meanings for the radicals. 

Type C.—To this type belong those subjects who failed to discover any relation- 
ship by themselves after Instruction III. had been given, but who were able to do so 
and to make inferences regarding the meanings of the radicals after the experimenter 
had suggested to them that they could get their meanings by looking for common 
relationship among the compound characters having a common structure. 

Type D.—The subject could not find any specific meaning for a radical even after 
he had been told by the experimenter to look for a common relationship. 

(In types, B1, Bz, C, and D, the subjects were able to recall sufficient words for 
making inferences. ‘They could do this before the retest was given.) 

Type Er.—In this type the subject, while previously unable to recall the com- 
pound characters sufficiently to make inferences, or recalling incorrect characters 
(that is, characters which really did not belong to the same radical, so that no common 
relationship among them could be discovered) could, during or after the retest, (a) 
recall them or correct the wrong characters previously recalled, and (4) find common 
relationships and make inferences regardless of whether such inferences were correct 
or not. 

Type E2.—In Type E2, the subject was able to do (a) of Type F1, but could do () 
of Type E1 only after the experimenter had called his attention to the common relation- 
ship existing among the characters of the same radical group. 
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Type E3.—The subject, while able to do (a) of Type Et, could not do () of Type 
E1 even after the idea of common relationship had been suggested to him. 

Type E4.—The subject failed to do (a) of Type E1 and consequently was not able 
to do (4) of type Ex either. 

(In Types E1, Ez, E3, and E4 the radicals were picked out from the component 
card board by the student before the retest was given.) 

Type Fi1.—In this type, the subject who had previously failed to pick out the 
radical from the component card board and to recall the compound characters in which 
it appeared, and who consequently had been unable to discover any meaning for the 
radicals, accomplished both (a) and (4) during or after the retest. 

Type F2.—The subject could do (a) of Type F1 during or after the retest, by him- 
self, but failed to do (b) of Type F1 either by himself or upon the suggestion of common 
relationship made by the experimenter. 

Type F3.—In this type, the subject, even after the retest, failed to pick out the 
radical from the component card board, or though able to pick it out, failed to recall 
characters sufficient for making an inference, or recalled wrong characters, so that no 
inference could be made from them. 


















































Taste II 
| W | F M | H Met | w— 
a Sa | a “ FA. 
Oe 
No. | P.C.| No. | P.C.| No. | P.C.; No. | P.C.| No. | P.C. | 
eee | 35 | 58.3) 39 | 65 37 61.7, 28 | 46.7] 23 | 38.3 | 162] 54 
re 3 5 | 3 5 3 5 | 4] 67 2 $41 ai s 
ere | O| oO | Of Oo o|o | 2 3.4 2 3-4/ 4] 1.3 
Te | 315 | 4] 6&7] oO] © |; O| © 2 | 3-4] Of 3 
ers | I 16) 3 5 6 |10 | 4 6.7 I 1.7; 5] 5 
sso ee | 2 3.4 / 2 3.4 3 5 | 6 ]10 2 3.4/ 15] 5.0 
ae o|lo]| 1 1.7 2 3-4| 2 3-4 o) Oo | 5§| 1.6 
ar 3 15 I 1.7] 1 7i @1 $41 eile! Fi as 
ic eaans ou 1.3! 4 | 67| 6/10 | 7 |in7z7] 6 |10 | 34] 11.3 
ee o | 0 I 1.7 2 34/ I 1.7 7 |41.7|) | 3.6 
 aeaacd oj} 0 2 34| O}] OO; I 1.7 2 3-41 § | 1.6 
es } 2 3-4| O]} O o};o | 3 5.0} 13 | 21.7/ 18] 6.0 
Total....} 60 60 60 | 60 60 | | 300 








Table II., constructed from Table I., summarizes for each 
radical the number and percentage of the subjects exhibiting 
each type of reaction to the relationship. Several facts in 
this table and in the ‘ React. Rel.’ column of Table I. are 
noticeable: 

1. When we consider the five radicals together, we have 
54 per cent. of the total cases that belong to Type A. The 
percentage of failures to discover relationship thus appears 
to be very large (46 per cent.). Attention is also called to 
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the fact that in Type A, twenty-four cases of inferences or 
conclusions which were merely wild guesses are also included 
(see Type Cinthe‘ N.H.’columnofTableI.). If we eliminate 
such wild guesses, the percentage of failures will be larger 
yet (54 per cent.). 

2. Of the total failures (that is, of those who failed to 
discover the meanings of the radicals before Instruction III. 
was given) 31.2 per cent. belong to Types B1, B2, C, and D; 
44.1 per cent. belong to Types E1, E2, E3, and E4; and 24.7 
per cent. to Types Fi, F2, and F3. In other words, nearly 
69 per cent. of the failures to discover the meanings of the 
radicals before the conclusion of the memory experiment 
were accompanied either by the inability to recall sufficient 
characters for inference or by the tendency to recall incorrect 
characters or by the inability to pick out the radicals from the 
component card board. 

3. The examination of the ‘ React. Rel.’ column in Table I. 
shows that all the subjects (with the single exception of sub- 
ject 39) who belong to Type A in one or more radicals, never 
belong to Type C, or to Type D, or to Type E2, or E3, or F2. 
It will be remembered that subjects of Types C, D, E2, E3, 
and F2 are those who can discover the meanings of the radi- 
cals only after the suggestion that there exists a common 
relationship among the characters of the same radical group 
has been made by the experiinenter; or who failed entirely 
in spite of such suggestion. On the other hand, we find by 
examining the same column that 93.3 per cent. of Type E1 
and go per cent. of Type F1 belong to those subjects who were 
Type A in one or more radicals but who were not able to get 
any meanings for other radicals because they could not recall 
the compound characters, or because they recalled incorrect 
ones, or because they could not recognize the radicals in the 
component card board; but who could, nevertheless, discover 
them without any suggestion from the experimenter, as soon 
as they recovered their ability to recognize the radicals and 
to recall the correct compound characters. In other words, 
these subjects might fail, in certain cases, to get the meanings 
for some of the radicals, but their failure was due to memory 
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rather than to inability to ‘see into’ the relationship situation. 
On the other hand, the failure of the subjects of Types C, 
D, Ez, E3, and F2 is a direct result of their inability to 
discover the relationship, since they all could recall (either 
before or after the retest) the compound characters sufficiently 
to enable them to make inferences. 

The case of subject 39 can easily be explained. Note 
that though this subject belongs to Type A for radicals ‘ mouth’ 
and ‘hand,’ his hypotheses with reference to the meanings 
of these radicals are very wild. Furthermore, the number 
of evidences he cited to support his conclusions was very few. 
One would suspect from these facts that this subject did 
not actually discover the true relationships as represented 
by these two radicals even though he had hypothesized their 
meanings. (See Table I. for the record of this subject.) 

Mastery of the Compound Characters as a Factor in the 
Reaction to Relationship.—Table III. gives the average num- 
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ber and percentage of compound characters of each radical 
which the subject had mastered at the time he discovered 
their common relationship. It will be noted that for no 
radical is the average number of the compound characters 
mastered by the subject smaller than 8.46, or 56.4 per cent. 
This seems to indicate the importance of the mastery of the 
compound characters for the discovery of the common rela- 
tionship existing between them. 

3. Number of Evidences—By number of evidences we 
/mean the number of compound characters which the subject 
‘could recall to support his conclusion with regard to the 
-meaning of their common radical. For convenience of dis- 
cussion we have grouped this aspect of the inferential response 
into the following types: 

Type A.—The subject in this type could recall more than 
five compound characters to support his conclusion. 
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Type B.—The number of compound characters recalled 
is from three to five. 

Type C.—The number of compound characters recalled is 
from one to three. 

Type D.—In this type the subject drew a conclusion with- 
out any evidential support; that is to say, he was not able 
to recall any compound character to prove his inference as 
to the meaning of the common radical. 

Table IV. gives the number and percentage of the sub- 
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jects for each radical according to the types classified above. 
Considering the five radicals together, we find that Type A 
has the largest percentage, while Type D has the smallest. 
But if we group Types B, C, and D, together, we have 64 
per cent. of the cases that do not have more than five instances 
to prove a conclusion. While we cannot say with certainty 
that any conclusion, so far as the present experiment is con- 
cerned, drawn from only three to five instances, is an illegiti- 
mate one, Type C (28.8 per cent.),in which only from one to 
three evidences were cited, is certainly representative of 
uncautious inference, although such an inference may some- 
times prove correct. In this connection it must be noted 
that the possible total number of evidences for each radical 
is fifteen. The tendency in our subjects to draw hasty con- 
clusions is more noticeable in the case of pseudo radicals, 
where thirty-three (or 55 per cent.) subjects (see Table X.) 
tried to make inferences from only two instances. 

4. The Nature of the Hypothesis —By the nature of hypo- 
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thesis we mean the correctness or incorrectness of the inference 
first suggested by the subject regarding the meaning of a 
given radical. How closely does the first suggested meaning 
or hypothesis correspond to the actual meaning of the radi- 
cal? There were three types of this aspect of inductive 
inference: 

Type A.—The first guess or conclusion is the exact mean- 
ing of the radical (that is, ‘water’ for the water radical, 
‘female’ for the female radical, etc.). 

Type B.—The first guess, though related or relevant to 
the actual meaning of the radical, is incorrect on account of 
the negative instance characters (e.g., ‘ relative’ for the female 
radical, ‘money’ for the metal radical, etc.). 

Type C.—In this type all the conclusions are merely wild 
guesses; that is, irrelevant to or very remote from the actual 
meanings of the radicals (e¢.g., ‘noun’ for the water radical, 
‘verb’ for the mouth or hand radical, etc.). 

Table V. shows the number and percentage of the subjects 
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for each radical according to the types of the nature of hy- 
pothesis. This table sums up only the hypotheses first sug- 
gested by the subjects; subsequent changes in hypothesis are 
not included here. Considering the radicals individually, we 
find that the percentage of Type B (66 per cent.) for the female 
radical is much larger than that of Type A (30 per cent.) for 
the same radical; that of Type B (31.9 per cent.) for the mouth 
radical, a little larger than that of Type A (29.8 per cent.) for 
the same radical; and that of Type B (42.9 per cent.) for the 
hand radical also much larger than that of Type A (19.1 per 
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cent.) for the same radical. On the other hand, for the 
water radical, 95.4 per cent. belong to Type A, while Type B is 
o per cent. The percentage of Type A for the metal radical 
(59.5 per cent.) is also larger than that of Type B, (32.5 per 
cent.) for the same radical. As to Type C, the percentages 
are very small for radicals water, female, and metal, but con- 
siderably larger for radicals mouth and hand. The large 
percentages of Type C for the last two radicals are to be 
explained by the fact that we have included such hypotheses 
as ‘verb’ and ‘infinitive,’ which seem to be rather common 
guesses for these two radicals. The examination of the 
compound characters in Plate I. having these two radicals, 
shows that many of these characters are verbs or infinitives. 
There seems, therefore, to be more or less ground, however 
inadequate it may be, for the subject’s inferring that these 
two radicals are ‘symbols’ for verbs or infinitive. Should 
we exclude, then, the meanings of verbs and infinitive from 
Type C, the percentages of this type also will not be very 
large for radicals mouth and hand. At any rate, it seems 
safe to conclude that most of the first guesses of our subjects 
are either exact, or very close or relevant to the exact mean- 
ings of the radicals. In this connection it is interesting to 
note that most of the wild guesses (Type C) were got by those 
subjects who were able to do so only after the suggestion of 
relationship between the characters had been made by the 
experimenter. (Such wild guesses are italicized in Table 
VI.).. It appears, then, that if our subjects were able to dis- 
cover by themselves the relationships at all, the first inferences 
which they made from such discoveries were in most cases, 
if not exact, very closely related to the actual meanings of 
the radicals. 

The difference in percentage between Type A and Type B 
for the different radicals can be explained, in part at least, 
by the following fact: 

The Number of Misleading Characters as a Determinant of 
the Nature of the Hypothesis —This point was brought out 
after the table for frequency of meanings (Table VI.) had 
been constructed. In this table all the subsequent changes 
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in meaning—save that which resulted in the exact meanings 
of the radicals—are included. General inspection of the 
table shows that the number of misleading characters (see 
Plate I.) has great influence upon the frequency of the mean- 
ings suggested by the subjects; that is to say, the misleading 
characters tend to lead the subject to a wrong conclusion in 
accordance with the common characteristic of such characters, 
and as the number of misleading characters increases, the 
frequency of the correspondingly wrong meanings is also 
increased. 

Table VII. shows this effect more clearly. The first hori- 
zontal row needs no further explanation. The second hori- 














Tasie VII 
hich did eeu a en ekae | Female Mouth Metal Water 
ag | Chemical 
Misled Meaning............| Relative | Talking Sound Money ~}>) 0 O 
No. Misleading Characters...| 11 3 9 5 6 ° 
rrr rrr re | 73-3 | 20.0 60.0 | 33.3 40.0 O 
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zontal row, labeled ‘ misled meaning’ shows the wrong mean- 
ing or meanings for each radical, which were inferred by the 
subject from the common characteristic of the misleading 
characters. Rows three and four show the number and 
percentage respectively of the misleading characters for each 
radical. (Cf. Plate I.). The last two rows give the frequency 
and percentages of the actual cases in which the subjects were 
misled by the misleading characters into the formulation of 
correspondingly wrong inferences. (In the ‘female’ column, 
the two meanings, ‘family’ and ‘ female relation’ are counted 
as ‘relative.’) It will be noted thatin this table the meanings, 
‘personal,’ ‘human being,’ or ‘ person,’ for the female radical; 
‘action,’ ‘motion,’ or movement and other similar meanings 
for the hand radical; and ‘ mineral’ for the metal radical, are 
not included: since, it will be recalled, these meanings, though 
they have been classified as Type B, are broader than the 
actual connotations of these three radicals, and are to be 
19 
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checked only by the negative instance characters outside the 
radical group; these are not formed as a result of the sub- 
jects’ having been misled by the misleading characters. 
Their frequency, therefore, does not belong in the same class 
as those shown in Table VII. 

While the data shown in the table may not warrant any 
definite conclusion as there do not seem to be sufficient cases, 
nevertheless they are indicative of a close relation between the 
number of misleading characters and the frequency of wrong 
meanings, formulated upon the basis of their own common 
characteristic: the latter increase both in absolute number 
and in percentage as the number and percentage of the former 
increase. 

5. The Detection of Negative Instances.—This implies the 
ability of the subject to take note of the negative instance 
characters. The following types of detection are found in 
our experiment: 

Type A1.—The subject gives consideration to the nega- 
tive instance characters outside the radical group before he 
draws a conclusion, and recalls those within the radical 
group as positive evidences for his conclusion in case’ such 
a conclusion is correct. 

Type A2.—The subject draws a correct conclusion and 
takes into account the negative instance characters outside 
the radical group before this conclusion is definitely drawn, 
but does not make use of the negative instance characters 
within the radical group for the support of his conclusion. 

Type A3.—The subject, though drawing a right conclu- 
sion, does not consider the negative instance characters 
outside the group containing the radical, but is able to make 
use of those within the radical group to support his view. 

Type A4.—The subject, though he makes a correct infer- 
ence, neither considers the negative instance characters out- 
side the radical group nor recalls those within the radical 
group as positive evidence for his inference. 

Type Br.—In this type the subject is able to notice the 
negative instance characters outside the radical group only 
after an incorrect conclusion has been drawn. 
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Type B2.—Same as Type B1, save that in this type the 
subject could only detect the negative instance characters 
within the radical group. 

Type C1.—The subject draws an incorrect conclusion 
which is not applicable to the negative instance characters 
outside the radical group, and remains blind to them until 
the experimenter, at the end of the experiment, calls his 
attention to them. 

Type C2.—Same as Type C1, save that the negative 
instance characters which the subject fails to detect are within 
the radical group entirely. 

Type D.—The subject makes an inference which is too 
broad or too comprehensive, due to his false recognition or 
false memory for the structure of the negative instance char- 
acters outside the radical group; that is to say, he looks 
upon the negative instance characters outside the radical 
group as having the same common element (radical) as those 
compound characters whose common relationship is really 
represented by this radical. For example, he infers that the 
hand radical means action, or motion, or movement (instead 
of hand), because he looks upon the compound characters 
‘walking,’ ‘jumping,’ and ‘to dance’ as having also the hand 
radical as their common element. 

Type E.—In Type E the subject includes in the list of 
compound characters which he recalls the negative instance 
characters, without realizing the fact that these characters 
oppose the conclusion. 

Table VIII. gives the number and percentage of the types 
of detection of negative instance characters for each radical. 
The table shows several striking facts: (1) There are only 
two cases (1.1 per cent.) belonging to Type At, and one case 
(0.6 per cent.) belonging to Type A2. From this fact it seems 
clear that most of our subjects draw a right conclusion merely 
by accident; they seldom take into consideration the negative 
instance characters outside the radical group before the 
inference is made. This seems to imply that the subjects’ 
inferences are usually confined to the data immediately at 
hand, at the time of forming an hypothesis; they rarely 
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attempt to analyze the bearings upon their conclusions of 
things not immediately in sight. On the other hand, (2) 
considering the five radicals together, we find that forty- 
three cases (24.1 per cent.) belong to Type A3, whereas there 
are twelve cases (6.7 per cent.) which belong to Type A4. 
In other words, if we consider all the cases together in which 
the subjects get the correct meanings of the radicals in their 
first conclusion (that is, Types A1, Az, A3, and A4) we find 
that forty-five (7.¢., Types Ar and A3) outof fifty-eight cases, 
(or 77.9 per cent.) have made use of the negative instance 
characters within the radical group as positive proofs of 
their conclusions. This is indicative of the fact that the 
number and kind of the compound characters the subject 
can recall or hold together at the time his conclusion is being 
drawn usually determines the nature of that conclusion: if, 
besides the misleading characters, he also recalls other com- 
pound characters of the same radical group, he usually 
arrives at a right conclusion; if he recalls, on the other hand, 
the misleading characters alone, his chances for getting a 
correct meaning are diminished. This point is further borne 
out by the fact that, as has been previously shown, the num- 
ber of misleading characters determine considerably the 
nature of the hypothesis. (3) The percentage of Type B1 
(3.3 per cent.) is much smaller than that of Type B2 (20.2 per 
cent.), while the percentage of Type C1 (23.6 per cent.) 1s 
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larger than that of Type C2 (14.6 percent.). It thus appears 
that the negative instance characters outside the radical 
group are more difficult to detect than those within the radi- 
cal group. (4) There are forty-two cases belonging to Type 
C1, and twenty-six belonging to Type C2, making a total of 
sixty-eight cases (or 38.2 per cent.). If we include Types D 
and E, we then have seventy-eight cases (43.7 per cent.) in 
which the subjects failed to detect the negative instances 
throughout the experiment. From these facts it seems evi- 
dent that people are very apt to overlook cases which would 
contradict their original conclusions. 

6. Attitude toward the Negative Instances.—By this we mean 
the reaction of the subject brought about by the discovery 
of the negative instance characters, which negate his pre- 
viously formed hypothesis, whether it is discovered by him- 
self or pointed out by the experimenter. What does he do 
when he realizes the contradiction? We here again classify 
the results of this aspect of the process of induction into 
several types: 

Type A.—After the negative instance characters have been 
discovered, the subject immediately changes his hypothesis 
so as to avoid contradiction. In this type the right meaning 
of the radical is got at the first instance of the change; that 
is, on the first trial after the correction. 

Type B.—As a result of the discovery of the negative 
instances the subject attempts various random guesses, until: 
(B1) he finally gets the correct meaning by himself; (Bz) he 
finally gets the correct meaning only by following the sugges- 
tion and guidance of the experimenter; (B3) he is unable to 
get the right meaning despite the suggestion and guidance of 
the experimenter. 

Type C.—In this type, the subject, when confronted by 
the negative instances, instead of changing his original hypo- 
thesis to meet the situation, attempts some ‘far-fetched’ 
interpretation so as to smooth over, as it were, his difficulty; 
that is to say, he tries to make the negative instances fit in 
with his incorrect hypothesis so that the contradiction can 
be explained away. For example, some of our subjects first 
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concluded that the female radical was a symbol or sign for 
relative. This conclusion was later negated by the com- 
pound character, ‘tutoress.’ ‘To explain away this difficulty, 
our subjects insisted that tutoress could be looked upon as 
a member of the family, so that there was no serious objec- 
tion to the hypothesis that the radical meant relative, or 
relation. 

Type D.—Although the subject realizes that his hypothesis 
has been invalidated, yet he is unwilling to make any change, 
as though it would cost him too dearly to give up his ‘ pet’ 
(but erroneous) theory; he is happy with it, in spite of the 
contradiction. 

Type E.—In this type, the subject is at a loss when he is 
confronted by the negative instances; he realizes that his 
original hypothesis is incorrect, but he cannot think of any- 
thing else to substitute for it. It appears as if he were emo- 
tionally upset by the contradiction, and his word association 
gets ‘stuck’ so that he gives up the problem ‘as a bad job,’ and 
declares that it is impossible to get any meaning for the 
radical. Despite the repeated assurance of the experimenter 
that he can get the right meaning if he thinks it over carefully 
again, he refuses to go any further. 

Table IX. gives the number and percentage of the types 
of the attitude toward the negative instances for each radi- 
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cal. It will be noted that nearly half of the cases succeed 
in correcting their hypothesis (Types A and Br); the other 
half result in failure of various types. The percentage of 
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far-fetched interpretation is not very large (Type C), but as 
we shall see presently this type of attitude is relatively com- 
mon in the cases of pseudo radicals. 

7. Reaction to the Pseudo Radicals: Elimination of Non- 
Essential Elements.—For the sake of brevity, only three 
aspects of the reaction to the pseudo radicals are distinguished. 
They are: (1) The ability to eliminate the pseudo radicals 
as non-essential elements. (2) The detection of negative 
instance characters in the cases where the subjects first 
attempt to infer the meanings of the pseudo radicals from 
one or two instances, and (3) the attitude toward the nega- 
tive instances. We have divided each of these aspects into 
three types: 

(1) The ability to eliminate the pseudo radicals as non- 
essential elements. 

Type A.—The subject readily assumes the impossibility 
of getting any connection between the characters having a 
pseudo radical in common, and infers that as far as the mean- 
ings of the individual compound characters are concerned, 
the pseudo radical has no significance. 

Type B.—The subject attempts an inference concerning 
the meaning of a pseudo radical when he sees that there seems 
to be a common connection between two (in very rare cases, 
three) compound characters, which possess this pseudo radical 
as theircomponentincommon. For example, the pseudo radi- 
cal appearing in ‘fierce beast’ and in ‘ mother-in-law’ (see 
Plate I.) is often taken to signify ‘ cruelty’ or ‘ fearfulness,’ 
etc. This kind of inference may be considered a very un- 
cautious one, since it is, in the most cases, drawn from only 
two instances; ordinarily a third instance will upset it. 

Type C.—The subject in this type neither attempts any 
inference concerning the meaning of the pseudo radical nor 
eliminates it as a non-essential element. 

(2) The detection of negative instances. As has been 
pointed out previously, a common relation, however remote 
or far-fetched it may be, may be established between two 
compound characters having a pseudo radical in common, 
but a third character will usually destroy such a relation. 
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(For example, the compound character ‘ agate’ (or ‘ mark’)— 
See Plate I.—having the same pseudo radical as ‘ fierce beast’ 
and ‘ mother-in-law,’ will make it impossible to establish a 
relationship between the latter two compound characters.) 
This third character is regarded here as a negative instance 
character. It is obvious that the ability to eliminate the 
pseudo radical as a non-essential element depends upon the 
ability to detect such negative instance characters. 

Type A.—The negative instance characters are discovered 
by the subject before the conclusion regarding the meaning 
of a pseudo radical is drawn, so that he readily eliminates it 
as a non-essential element. (Only the subjects of Type A 
of the previous section belong here.) 

Type B.—The negative instances are discovered only after 
a meaning for a pseudo radical has been inferred. 

Type C.—The subject fails to take note of the negative 
instance characters until the experimenter calls his attention 
to them at the end of the experiment. 

(3) The attitude toward the negative instances. 

Type A.—Upon the discovery of the negative instances, 
the subject readily withdraws his previously formed hypothe- 
sis or refrains from making any inference in case he has not 
attempted it before. 

Type B.—A far-fetched interpretation is given by the 
subject so as to make the negative instance fit in with his 
original hypothesis. For example, many a subject who had 
concluded that the pseudo radical appearing in ‘ bell’ and in 
‘singing’ signified sound or music, would insist that the char- 
acter ‘aunt’ was not necessarily an evidence against the con- 
clusion, as the aunt might sing or play music to her niece or 
nephew. 

Type C.—The subject is unwilling to give up his theory, 
though he realizes that it cannot be applied to the negative 
instances. 

In Table X, the subjects are classified according to the 
type of each of these three aspects of the reaction to the 
pseudo radicals. Two things in this table are worthy of 
notice: (1) the tendency toward uncautious conclusion is very 
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marked (thirty-three cases, or §5 per cent.); and (2) the cases 
of far-fetched interpretation are also numerous (fourteen 
cases, or 29.8 per cent.). 
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* Sl B B B . ae | C¢ 
SPO A A A Ss inns B B B 
Mca6ees B B B . on Cc 
ee B C B ae % 
ee | B © B ieeas«a C 
A A A ieaeen-s \ 
22 A A A ah éaws . 
ee B B B Dhaee sx C 
PG casaa B Cc B ee S 
ee A A A ae ts 
ee B B B ae i 
Seer B B A Pr & 
idawes A A A - See & 
scons B . B §9.. B B C 
Pree B B A te eéae C 
| React. Rel. | D.N. I. A.N. I. 
po Sy PTT TC CT ET TTT eT Te 14 14 28 
a he ee a | 23.3 29.8 69.5 
pS PTT ree tT Te erTe 33 25 14 
LTS POE PT TCE TTC Cee 55.0 53.2 29.8 
Total number of C’s................2.4.| 13 8 s 
ee hs ot saika ee eed 21.7 17.0 10. 
Pe eer ery Terre 60 47 47 


8. Relative Difficulty of the Radicals.—We have previously 
noted that there is evidence that some of the common rela- 
tionships represented by the radicals are more difficult to 
discover than others. Of the sixty subjects, thirty-five (or 
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58.3 per cent.) discovered a meaning for the water radical 
before Instruction III. was given; thirty-nine (or 65 per cent.) 
discovered a meaning for the female radical; thirty-seven (or 
61.7 per cent.), for the mouth radical; twenty-eight (or 46.7 
per cent.), for the hand radical; and twenty-three (or 38.3 
per cent.), for the metal radical. (See Table II., Type A.) 
It thus appears that the series containing the radicals hand 
and metal are more difficult than the other three. This is 
further confirmed by the fact that the average number of 
compound characters mastered by the subjects at the time 
of the discovery of the meanings of the radicals is larger for 
the hand and metal radicals than for the other three. (See 
Table III.) The average trial (repetition) number on which 
the relationships were discovered also points to the same con- 
clusion; that is to say, it required more trials for the discovery 
of the meanings of radicals hand and metal than for the 
other radicals. (The figures not given here.) 

9. Relation between the Discovery of Relationship and Mem- 
ory, and between the Former and the Discrimination of the Com- 
ponents in the Card Board.—This question is two-fold: Is the 
person who can memorize characters rapidly also keen in 
discovering relationships? And is the person who is good in 
picking out correct components from the card board also 
good in the discovery of relationships? ‘To answer these two 
questions we have grouped the sixty subjects into six groups 
according to the number of the relationships of the five radi- 
cals they are able to discover before they complete the memory 
experiment. 

Group I. consists of those who discover the relationships of 
all five radicals. 

Group II. consists of those who discover four of the rela- 
tionships. 

Group III. consists of those who discover three of the re- 
lationships. 

Group IV. consists of those who discover two. 

Group V. consists of those who discover only one. 

Group VI. consists of those who discover none of the 
relationships. 
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Our question can now be stated more definitely: Are the 
persons of group I. better than those of group II. in memorizing 
the compound characters and in picking out correct com- 
ponents from the card board; and those of group II. better 
than those of group III.; etc? Table XI. gives for each 


TABLE XI 





Group I. Group II. Group III. 





i , . 
No. of _ of No. | Total |No. of No. of No. | Total [No. of No. of No.! Total 
or. Cor. | 











. ’ ’ . ‘ 9 an . Or. ™ . 
ComP-' Comp. R’s | Rep’s |Comp. Comp.| R’s | Rep’s |Comp. Comp. R’s Rep’s 
11 | 8 5 | 9.2 14.6 | 7.9 4.6 8.5 11.3 7.2 14.2) 10.3 

Group IV. Group V. Group VI. 





a , | ' 
No. of yg No. | Total | No. of rn off No. | Total | No. of — No.| Total 
Comp! R’s | Rep’s Comp.) Comp. R's) Rep’s 





1.7) 7 | 43 7.5 12.6 | 66 | 3.3 | 8.5 14.7 | 7.1 13.7] 10.9 
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group the average number of components (no. of comp.) 
picked out from the card board; the average number of cor- 
rect components (no. of cor. comp.) (1.¢., they really appear 
in more than one compound character); the average number 
of radicals (no. of rs.) included among them; and the averaged 
total repetitions required for each subject to master the 
eighty-eight compound characters. It can easily be seen 
that a good ‘ memorizer’ of characters is not necessarily a good 
‘discoverer ’ of relationships, although, as has been previously 
shown, it requires a certain degree of mastery of the com- 
pound characters for discovering the relationships. Group 
IV.,on an average, are the best ‘ memorizers’ (7.5 repetitions). 
Group V. are just as good as group II. (8.5 repetitions). And 
though group VI. appear to be the slowest learners (10.9 
repetitions), group III. are only a little better (10.3 repeti- 
tions). And, finally, group I. stands only fourth in memo- 
rizing. The same is true of the relation between the ability 
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to discover relationships and the ability to pick out correct 
radicals. Despite the fact that on an average groups V. and 
VI. seem to have a tendency to pick out more components 
but with a smaller percentage of correct ones than the other 
groups, and that group I. seem to have a greater percentage 
of correct components than the others, the evidence here is 
too meager to enable us to establish anything like a certain 
relation between the two. It should be noted, in this con- 
nection, that although on an average groups V. and VI. have 
picked out fewer radicals than groups III. and IV., and 
though the latter two have picked out fewer than groups I. 
and II., the fact is clear that one may be able to recognize 
correctly the radicals in the card board and yet be unable 
to discover any relationship whatever, as can be clearly shown 
in group VI. (detailed record not presented here), in which 
many subjects can even pick out from four to five radicals 
but fail to get any meaning at all. In other words, the dis- 
covery of the radicals is not necessarily accompanied by the 
discovery of their meanings. 

This leads us to another question, namely, is the discovery 
of the radical earlier or later than that of its meaning? There 
are eighty-one cases in which the radicals and their meanings 
are discovered simultaneously, sixteen cases in which the dis- 
covery of meanings is made before that of radicals, and sixty- 
five cases in which the radicals are discovered before their 
meanings. It thus appears that in rare cases the meaning of 
a radical is discovered before the radical itself. And in such 
cases it is implied that the subject, though able to discover 
the meaning of a radical, is not able to pick the radical out 
from the card board. 


V. SUMMARY AND CONCLUDING STATEMENT 


We may now summarize the main features of the results 
of the experiment. 

1. On the basis of the results of the experiment we have 
classified the process of inductive inference into five aspects, 
namely: (1) reaction to relationship; (2) number of evidences; 
(3) the nature of the hypothesis; (4) the detection of negative 
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instances; and (5) the attitude toward the negative instances. 
Each of these five aspects is subdivided into various types 
according to the modes of response found in the experiment. 

(1) Reaction to Relationship.—(a) Nearly half of our sub- 
jects failed to find the common relationships of the compound 
characters spontaneously; (b) a certain degree of mastery of 
the compound characters was found to be a necessary pre- 
requisite for discovering relationships. 

(2) Number of Evidences —There was a tendency among 
many of our subjects to draw hasty conclusions; that is, con- 
clusions drawn with relatively few instances in their support. 
This tendency was more marked in the cases of pseudo radi- 
cals in which a conclusion was in most cases drawn from only 
two instances. 

(3) The Nature of the Hypothesis.—(a) Most of the guesses 
made by the subjects were either exact or close to the actual 
meanings of the radicals; wild guesses were not very numer- 
ous. (b) The number of misleading characters played an 
important part in determining the nature of the hypothesis 
which the subject formulated. 

(4) The Detection of Negative Instances.—(a) Subjects sel- 
dom took into consideration the negative instance characters 
outside the radical group before they drew a conclusion. 
Inferences were made from the positive cases of compound 
characters which had common structures; the bearings upon 
them of compound characters having no similar structures 
were usually not considered. Negative instance characters 
outside the radical group functioned only as checks against 
wrong inferences. Correct conclusions were often merely 
happy guesses. If a subject who happened by accident to 
get the correct meaning for a radical were of this type he still 
might not notice the existence of such negative instance char- 
acters throughout the whole experiment. (b) The nature of 
a conclusion (whether it was perfectly correct or merely par- 
tially correct) depended to a considerable extent upon the 
number and kind of compound characters the subject could 
recall or hold together at the time the conclusion was being 
drawn. The ability to recall, besides the misleading char- 














292 ZING YANG KUO 


acters, other compound characters of the same radical, was 
usually necessary for arriving at a correct conclusion. (c), 
The negative instance characters outside the radical group | 
were more difficult to detect than were those within the radical 
group. (d) Over 40 per cent. of all cases considered failed to || 
detect the negative instances and the subject did not realize 
the incorrectness of his conclusions until the experimenter 
called his attention to them. 

(5) Attitude toward the Negative Instances.—Half of all the 
cases considered succeeded in reformulating correct hypotheses 
after the subjects had discovered that their original hypotheses 
had been invalidated by the negative instances. The other 
half constituted various types of failure; far-fetched inter- 
pretations and unwillingness to give up pet ideas were among 
the noticeable cases. Far-fetched interpretation was espe- 
cially marked in the cases of pseudo radicals. 

2. A good ‘memorizer’ of characters was not necessarily 
a good ‘discoverer’ of relationships. There was also no im- 
portant relation between the ability of the subjects to discover 
relationships and to pick out the common structures of the 
compound characters from the component card board. 

3. The common relationships of the series containing the 
‘hand’ and ‘metal’ radicals were found to be more difficult 
to discover than those of the series having the other three 
radicals. 

I consider this experiment as a preliminary one and present 
it simply to show the possibility of objective studies in this 
direction and to invite criticisms and suggestions for improve- 
ment of the technique. I am fully mindful of the fact that 
the method used in this experiment is not completely ade- 
quate and has short-comings. I therefore refrain from 

king any widespread generalizations from the results. I 
also refrain from attempting any theoretical discussion con- 
cerning the process of inductive inference and from making 
any social and educational applications of the results. I do 
not think that such attempts are justifiable in view of the 
fact that the present methods are not refined enough to take 
care of all the important factors involved in the process. Nor 
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am I inclined to explain the ability or disability in discover- 
ing relationships, or in detecting the negative instances, in 
terms of any conventional theory of innate or hereditary 
factors. Anything short of laboratory acquaintance with 
the life history of the individual, and short of adequate objec- 
tive control of all the factors operating in the experiment, 
must not be offered as an explanation for the different modes 
of responses displayed by the subjects in this experiment. 

In fact, I am interested more in the development of the 
technique than in the results. The results, as such, are of 
value only in so far as they have indicated that my attempt 
at the objective study of this type of language response is 
not altogether futile, and have suggested new lines for further 
research. Were it not for the limitation of space, I should 
like to discuss the shortcomings of this experiment which | 
have discovered and to give an account of the improved 
method which I shall hope to use in the near future for a 
more extensive study with special emphasis on the quantita- 
tive aspects of the process. I shall do this in a later report 
if I succeed in carrying out my project. I found that the 
Chinese characters did not work very satisfactorily for quan- 
titative control. |] am, therefore, devising some non-Chinese 
material for the purpose, and I hope to be able to analyze the 
modes of response involved in the process of inductive infer- 
ence more minutely and completely than I have done in this 
paper. From this future study I hope to be able also to 
develop a genetic scale so as to compare the modes of infer- 
ential response in children of various ages or grades, and in 
adults. 

While it is admittedly true that the process of inductive 
inference is among the most complicated types of reaction 
in the speaking animal, there is much hope that it will ulti- 
mately yield to objective control. Indeed, I am convinced 
that the time will soon come when we shall be able to study 
such types of language reaction with reasonable adequacy and 
certainty without using the method of introspection. 























THE INFLUENCE OF LIKES AND DISLIKES ON 
MEMORY AS RELATED TO PERSONALITY 


BY DONALD A. LAIRD 
Lecturer in Psychology, University of lowa 


I. Hisroricau 


The mental adhesive, affective-tone, has received much 
emphasis in regard to its role in the functioning of memory. 
In some psychological systems affective-tone is assumed to 
furnish the key to the understanding of mental life and 
behavior. Itis at the core of complexes for the psychoanalyst. 
It is at the basis of learning in the form of satisfyers and 
annoyers for the educator. 

Not until relatively recently has there been any experi- 
mental evidence upon which to base such assumptions. The 
scientific evidence favoring the adoption of affective-tone as 
a key principle, even in such limited functions as memory or 
learning, is still very meagre, the dozen or more valid 
surveys of this influence containing much irrelevant, con- 
flicting, and negative material. The more careful work seems 
to throw some doubt upon the validity of assuming such 
a principle. 

Ranschburg (10), in interpreting his experimental results 
on learning gives unequivocal emphasis to the fact that in- 
hibition in learning may depend upon emotional-tone, among 
other variables. But there is little in his experimental results 
to give validity to such an interpretation. Meumann (7), 
also, is of the opinion that pleasantness facilitates the function 
of memory. 

Colegrove (3) attempted a direct study of any influence 
which pleasantness or unpleasantness might have upon 
memory. He used a questionary for probing the feeling-tone 
of the memories of a large number of subjects. He found a 
predominance of pleasant memories over unpleasant. Sex 
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differences were also obtained, female subjects having rela- 
tively more unpleasant recalls than males. Another study of 
the influence of affective factors in recall was made by Myers 
(g). Again the pleasant experiences recalled greatly ex- 
ceeded the unpleasant. Hollingworth (6) presents a general 
discussion, the trend of which is to indicate that the disagree- 
able oblivesces more than the agreeable. 

This general problem has been approached from another 
angle by Tait (12), who investigated the speed with which 
lists of words differing in pleasantness-unpleasantness were 
learned. It was found that feeling-tone, either pleasant or 
unpleasant, increased the rapidity of memorizing. The 
pleasant lists, however, had much the greater betterment on 
learning, while the unpleasant words were in turn learned 
easier than those of an indifferent feeling-tone. Tolman (13) 
obtained confirmatory results. This later investigator found 
that the following repetitions were necessary to learn the 
various lists: 

11.5 repetitions for pleasant lists 
12.7 repetitions for indifferent lists 
13.5 repetitions for unpleasant lists 


It will be noted that in these results there is a gradual increase 
in the inhibition of the memory connections from the pleasant, 
through the indifferent, and into the unpleasant. In this the 
findings differ from Tait’s. 

Another angle from which the relationship between mem- 
ory and feeling-tone has been attacked is that of the repro- 
duction or association time. Birnbaum (2) used stimuli 
consisting of groups of pleasant, unpleasant, and indifferent 
words, with five hospital attendants serving as his subjects. 
He found no characteristic or significant difference from group 
to group. Tolman and Johnson (14) performed essentially 
the same experiment but found that there was a difference, 
namely, that the unpleasant words tended to lengthen the 
association time. This lengthening is greater in the case of 
females than males. 

The recent work of Smith (11) stands by itself. This 


investigator found that emotional differences brought about a 
20 
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difference in the memorizing of words. It is not possible for 
the emotional changes in his subjects to be compared with 
the introspective reports of the subjects of other investigators 
inasmuch as Smith used objective measures of emotional 
change. He found that a marked emotional-tone may result 
in the words being better or poorer remembered. Accord- 
ingly he assumes that he was measuring two sorts of emotional 
disturbance, the one which facilitated, or a positive tone, and 
the other which inhibited, or a negative tone. 

We now turn to some investigations, which, although on 
the surface appear as confirming the results which we have 
taken up previous to these, nevertheless are looked upon by 
their authors as demonstrating that we do not forget the 
disagreeable. 

Henderson (5) had ten subjects give one hundred inci- 
dents from their past lives. Then they were rated by the 
subject according to the affective-tone of the incident. Their 
spontaneous recalls distributed themselves as follows: 


55.1 per cent. of agreeable incidents 

11.8 per cent. of indifferent incidents 

33.1 per cent. of disagreeable incidents 
Henderson does not interpret these results as meaning that 
the pleasant tends to be remembered better than the un- 
pleasant. Rather he looks upon these results as indicating 
the obvious fact that the majority of the experiences of life 
are not disagreeable, and accordingly the disagreeable are 
not in the majority in the recall. He is further inclined to 
think that if it were really known what portion of the total 
experiences had been pleasant and which unpleasant that it 
would be found that there had really been a predominance of 
recall of the unpleasant. 

Apparently Griffitts takes this work of Henderson for his 
point of departure (4). He accepts the argument for more 
pleasant than unpleasant experiences. But he went further 
and attempted to measure the influence of the matter of 
pleasantness in certain experiences that were experimentally 
determined. After three presentations of lists of words 
varying in feeling tone and measuring the recall he found no 
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tendency for words with unpleasant associations to be re- 
pressed, so far as indicated by number of recalls. He con- 
cluded that there is, so far as his results show, no evidence of 
the unpleasant being forgotten. 

Still another approach to this general problem was used 
by Baxter, Yamada, and Washburn (1). They found that 
it took a longer time to recall unpleasant experiences. The 
chief significance of their work, however, lies in the positive 
correlation which they found between a cheerful temperament 
and slow recall of unpleasant experiences. The findings for 
moody, melancholic temperaments did not show this slow 
recall of the unpleasant. Among the unpleasant experiences 
recalled physical unpleasantness exceeded mental unpleasant- 
ness, due, so the authors think, to the tendency for unpleasant 
mental experiences to be repressed. They thus almost assume 
the point that we are chiefly concerned with here, although 
their data do not bear upon it. 

A later study from the Vassar laboratory by Morgan, 
Mull, and Washburn (8) continued the investigation of the 
personal equation in pleasant and unpleasant recall. Again 
it was found that cheerful observers tended on the whole to 
have fewer unpleasant associations than moody observers. 


Il. ExPpERIMENTAL 


The present study is concerned chiefly with the personal 
equation, as it might be called, which seems to facilitate 
recall of the pleasant or the unpleasant as the case may be. 
Originally the experiment was devised as a class demonstra- 
tion, but when the results were gone over in detail several 
important features were found that are not dealt with in the 
works that have been reviewed. The loose ends of procedure 
in the report to follow will betray that the original objective 
was a demonstration rather than an experiment. 

A group of sixty-two beginning students in psychology 
were told to prepare a sheet of paper by writing their names 
at the top and then numbering ten lines in a column below 
their names. They were then told to write down as rapidly 
as possible the names of the first people they could think of 
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on these ten lines. If they thought of people faster than they 
could write down the names initiais were to be put down as 
a memory reminder and the full name written in immediately 
after the close of this part of the experiment. The only 
restriction was that they limit their recalls to persons with 
whom they were acquainted. This was found necessary in 
some preliminary work in which the names of Volstead and 
Debs appeared with amazing frequency for an innocent group 
of serious college students. 

Upon the completion of this part of the experiment a 
forty-minute interval was spent in the regular class work. 
At the close of the class hour and unexpectedly they were 
told to take another sheet of paper and write thereon the 
names of ten people, arranged according to likeableness or 
dislikeableness. The person whom they liked the most was 
to be numbered one. The person most disliked was to be 
numbered ten and placed at the bottom of the list. Eight 
other people were to be arranged between these extremes in 
as nearly equal steps as possible by these subjective ratings. 

Thus we have repeated, in a crude way, the experiments 
of earlier students on the distribution of pleasantness among 
recalls. But the present experiment went further in this 
respect: as a part of the course in psychology these same 
subjects had written a psychological sketch of themselves. 
Emotional-tone especially was to be the main topic and they 
were to make a serious survey of themselves and their family 
and diagnose each as to optimistic, pessimistic, or mixed 
temperament. A later assignment had the students write 
similar sketches of each other, so we have a double check 
upon their optimism or pessimism. 

If the emotional tone of past experiences does have any 
influence upon the memories therefor one would expect on 
a priori grounds to find a difference in the recall of these 
temperamentally separated groups. 


III. REsuLtTs 


Since the students did not arrange the ten spontaneous 
recalls in the order of decreasing liking, not all of the names 
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arranged in order of liking appear on the recall lists. Exact 
coincidence of the recall and liking arrangements would have 
given a correspondence in 620 instances. In other words 
there were 620 recalls on the part of the sixty-two observers. 
In actuality, however, there were only 185 of the names on 
the recall lists appearing in the lists arranged according to 
liking. This is a per cent. of coincidence of about 30. 

Examining the three temperamental groups we find minor, 
but, as later portions of the results will show, significant 
differences. This per cent. of coincidence between the appear- 
ance of the names on both lists calculated with the possible 
as a basis is given in Table I. 








TABLE [| 
} j 
Number | Per cent. 
Type of Observer of Possible | Actual of Actual 
Observers Coincidences} Coincidences, Coincidences 
ree | : a 
ree 23 230 | 58 25.2 
Pessimistic ae ee 7 70 22 31.4 
ER pee 32 320 105 32.2 
ee i na ~ 
NES CaaS cakewcas 62 620 | 18s 


A more detailed analysis of the same data is made in 
Table II. In this table the actual occurrence of a name from 
the liking list in the recall list is indicated for the three 
groups of observers and by order of liking. These results 
are given in per cents. which are calculated with the total 
possible number of recalls in each group as a base. 


TABLE II 











Feeling Value of Names 
Liking — to — Intense Disliking 








Type of 
Observer 
I 2 3 4 5 6 7 5 9 10 
Optimistic.......... 4:7 | 56147 | 30 1.7 !5.7 | 41.7 | 8.7 1 04 | 0.0 
ee 5-9 | 46 | 4.3 | $3 ' 36 3.0, 3.0, 1.6 | 09 | 0.3 
Pessimistic.......... 84 | 0.0 | 2.8 | 4.3 ' 5.7 | 28 | 57! 28] 328 | 28 
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Giving attention first to the summary under the line of 
All Observers we find that the most liked person was thought 
of on the spontaneous, free recall over five times as frequently 
as the most disliked persons were. This is in terms of the 
per cent. of actual recall out of the total possible. When we 
consider the actual numbers of recall of these two hypothet- 
ical, for our purposes, people, we find that it is 31 to 3, or ten 
times the recall of the most liked over the most disliked. 

Again significant group differences are present which 
overshadow the central tendencies of our hypothetical average 
subject. For the purposes of a better comparison these are 
presented visually in Chart I. In this chart the horizontal 
row of figures represents the degrees of feeling value assigned 
by the students. The vertical represents the per cents. of 


Table II. 
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The recalls of the group who designated themselves and 
were also classified by their fellows as characteristically 
optimistic are found lumped toward the liking end. The 
group with a mixed temperament are scattered throughout 
the scale, but more toward the liking end. Contrasted with 
these two groups are the pessimists with their recalls lumped 
toward the middle and low end of the scale. But even among 
these there is found a large per cent. in the first point on 
the scale. 

Assuming that the optimists have had more pleasant 
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experiences than the pessimists or the mixed groups we find 
that these results do not necessarily indicate the oblivescence 
of the displeasing. Recall of pleasant or unpleasant seems 
to be largely a matter of temperament. 

Treating the data as was done for Table II. but using, not 
the total possible number of recalls for each group as the 
basis for calculation, but the actual number of recalls, we 
obtain Table III. The data from this table are tabulated in 
Chart I]. The difference between the groups of observers is 
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thus seen to be greater in the working of their actual memory 
rather than the ideally perfect. 

About seventy-two per cent. of the actual recalls of the 
group of optimists were distributed among the best liked 
names. With this same group about only fifteen per cent. of 
the actual recalls were among the lower four points in the 
scale of likes. The mixed dispositions have sixty per cent. of 
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recalls among the higher four and eighteen among the lower 
four. The pessimists have twenty-seven per cent. of their 
recalls among the upper four points on the scale of liking and 
forty-five per cent. among the lower four. 





Feeling Value of Names 
Liking to Intense Disliking 





Type of 
Observer i | 
I 2 3 4/51617 8 | 9 | 10 
Optimistic.......... 18.9 | 22.4 18.9 12.1| 69) 5.1 | 69, 69 | 1.6 | 0.0 
re 18.1 | 14.3 13.3 16.1) 10.5 9.5 | 9.5 4.7 | 2.8 | 09 
g.0 | 18.2 


Pessimistic.......... 4.5 | 0.0 9.0 13.5 | 18.2 


2 9.0 | 9.0 | 9.0 


Recall of the pleasant or of the unpleasant is thus seen 
to be more dependent upon temperament that was apparent 
when checked off against a theoretically perfect coincidence. 
When the actual coincidence is used it is found that this 
temperamental difference is very marked indeed. ‘The 
method by which the data were obtained also is more common 
to the memory of daily life since there was no restricting the 
likes-dislikes list to persons named on the original recall list. 

It is not at all improbable that this temperamental 
difference in recalls has much to do with the opinions of 
various speculators who based their conclusions upon the 
words in the dictionary or their own memories. The present 
writer is enough of an optimist that he reluctantly has to 
give up the opinion that the unpleasant oblivesces. 

An interesting observation made in checking over the 
individual papers was that those who classed themselves as 
pessimistic and were also so classed by their fellow students 
were invariably above the average, very much so, in scholar- 
ship. Their average, however, in intelligence was below the 
class average. Considering their equipment they were getting 
more out of their work, in practically all classes, than their 
more lighthearted fellows. Assuming that life to them was 
painfully toned the unpleasant was not oblivescing; or, 
perhaps, it was a basal seriousness that encouraged more 
earnest work before the time comes when their work is done. 
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THE RESISTANCE OF INFANTS AND CHILDREN 
DURING MENTAL TESTS 


BY DAVID M. LEVY, B.A., M.D. AND SIMON H. TULCHIN, PH.B. 
Institute for Juvenile Research, Chicago 
State of Illinois, Department of Public Welfare. 


The problem of coop2ration during mental tests is es- 
pecially important in the early ages. Screaming, struggling, 
kicking, clinging to the mother, are manifestations frequent 
in the first four years though rarely observed in testing 
children of school age. Such behavior often invalidates tests 
that may be well chosen from a psychometric viewpoint. 
Psychologists at the Institute for Juvenile Research are all 
agreed that the ‘imitation’ test in the Kuhlman two year 
level, for example, is the least ‘acceptable’; 1.¢., children are 
more resistant during this test than during any other in his 
series. This holds true whether the testing is done under the 
adverse conditions of a ‘Better Baby Conference’ held in the 
County Fair or under the natural conditions of the nursery. 
Moreover eight psychologists (four men, four women), ex- 
perienced in testing at the numerous baby conferences held 
in Chicago and throughout the State of Illinois in the past 
four years, are agreed that regardless of the test used, more 
difficulty in giving the tests is encountered with the three- 
year-olds than with any other age group. 

This behavior presents an important problem because it 
interferes with testing. But this practical consideration in- 
volves the study of this resistance as a problem of human 
behavior, j since it must be determined whether the resistance 
is inherent in the tests chosen, in the technic of their ad- 
ministration, in the surroundings, or in the group that is 
tested. The psychologist interested in formulating new tests 
for infants and children must consider this factor when de- 
vising tests. The student of behavior is interested primarily 
in knowing whether this behavior is incidental to the testing 
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and therefore a technical consideration, or whether it is 
evidence of some fundamental behavior pattern. 

In this paper we have tabulated the results of a study of 
the behavior of seven groups of 983 infants and children during 
mental tests. For each group the number of difficult cases 
in every age has been determined as a whole, and in relation 
to the amount of resistance; the criterion for this amount 
being the number of tests taken. Immediately after each 
child was tested, a mark was written on a line denoting age 
and in a column denoting the amount of resistance—complete, 
partial, or none. Each sheet contains, therefore, data on the 
number of children tested, their ages by months, and the 
amount of resistance during the tests for each age level. 

In evaluating the significance of this resistant behavior the 
problems involved are considered in the following order: 


1. The criteria for classification into groups, 

Reactions to the individual examiner, 

The factor of coaxing and the time interval, 

Reaction to particular type of tests, 

Standardizing of test-situations for different age levels, 
Place, time and other factors. 


Ww 


w 
. 


Onwu 


The criteria for classification into groups were most 
objective in Group I—th2 ‘complete resistance’ group. 
Under this heading were included all those who could not be 
induced to take even one test of any series. Their behavior 
typically was constant struggling during the test, screaming, 
loud crying, clinging to the mother, pushing toys away or 
throwing them to the floor, slapping the examiner; or ap- 
parently complete passivity, making no response to any 
question or command, no grasping of objects placed in their 
palms. They are classified not by their behavior but by the 
criterion—‘takes not one test.” In Group II., the ‘partial 
resistance’ group, we included all those who took some tests, 
one or more, but not all. We excepted, however, the ‘imita- 
tion test’ because it was resisted so uniformly by the vast 
majority in all ages. Typical of this group were children 
who responded to the first test, then hid their faces in the 
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mother’s lap and could not be coaxed away; children who 
did well while sitting on the mother’s lap but struggled and 
cried when taken from her; or those who did well until they 
were placed on a table, when they would cry with arms 
stretched out to the mother. Group III. is a doubtful group. 
In it we included cases not classifiable in Group IV., the 
‘cooperative’ group, or in Group II., the ‘partial resistance’ 
group, because although they took all the tests they required 
an unusual amount of coaxing. This group was not included 
in some of the reports. Where it is omitted, it is understood 
that Group IV. includes those who took all the tests regardless 
of the amount of coaxing used. Where it is used Group IV. 
is understood to include all those who took all the tests with 
little or no coaxing. Group III. included that small number 
who after resisting as in Groups I. or II., changed front and 
cooperated; typically all those who had to be coaxed after 
each test; those who took all the tests even though crying 
throughout the examination. 

These groups cannot all be classified with the same degree 
of objectivity. Group I. is the most satisfactory in this 
respect. Regardless of the type of behavior manifested the 
objective criterion is constant and needs no interpretation— 
‘takes not one test.” We may assume, however, a possible 
individual reaction to the examiner, for it is conceivable that 
Group I. behavior might in some instances be a personal 
reaction to examiner 4, though not to examiner B, or that 
the immediate resistance might be overcome by J, though 
not by B, in which case classification would shift from Group 
I. (B’s classification) to Group II. or III. (4’s classification). 
This influence of the personal factor would be more apparent, 
if it exists, in Group II., where the resistance is only partial, 
though the criterion for classification remains objective— 
‘takes some tests but not all.’ The examiner’s skill in 
preventing and overcoming resistance, 1.¢., his ‘way with 
children,’ would have very little chance to operate in Group [., 
because in this group vigorous opposition in almost all cases 
was encountered practically on entry before the testing was 
even begun, and was maintained throughout the examination 
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with very few ‘recoveries’ by three different examiners. 
Moreover, the percentage of children in the complete resist- 
ance group was practically the same for these three examiners 
each working independently in different communities. For 
the other groups, this problem is considered in the discussion 
of the graphs. Group III. is classified with most difficulty. 
As in Group IV. the objective criterion is—‘takes all the 
tests, but in Group III. some resistance had to be broken 
down. Just how much coaxing makes for Group III. and 
how much ‘spontaneity’ for Group IV., is difficult to decide. 
There is a marked difference and one easy to record between 
two children, one of whom cheerfully goes through all the 
performances set, leaving the room smiling; the other, 
nestling closely to the mother, shaking her head when toys 
are placed near her yet who by assiduous coaxing after each 
test can be made to take all of them. But there are many 
degrees between these two that are hard to classify. Though 
we had no difficulty in determining Groups I. and II. except 
in very few instances, we had differences of opinion about 
Group III. Moreover the problem of what constitutes 
coaxing and its standardization, has not been attacked. 
Whatever it is, and however it is applied, the parents of the 
children were no more successful with it in getting codperation 
with Group I. than we. ‘Of course, he won’t do it for you, 
you’re not his mother,” said one of the women in Watseka. 
(“You try it.””) She did, with no success. Similar experi- 
ences were repeated many times with the same result. 

The factor of coaxing as adverse to this classification is 
important only in a relative way. Let us suppose, for 
example, that with sufficient time and an improved technic 
examiner 4 could overcome every case of resistance enu- 
merated under Groups I. and II. and complete every test in 
his series. He would then have most difficulty with Group I. 
—less with Group II., least with Group III. and none with 
Group IV. He could then run the same curves of resistance 
with a new criterion;—not the number of tests taken but the 
time consumed in overcoming resistance. With a small group 
of sixteen infants and children studied in the nursery of a 
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private home, ranging in ages from 19 months to 43 years, 
we found g cases of resistance. Taking the number of tests 
as the standard for classification and using the same methods 
as in the Baby Conferences, we ‘recovered’ every resistance 
of Group I. type. The difference, it appeared to us, was 
chiefly in the time factor; since we allowed an average of 
thirty minutes per case instead of the ten-minute average for 
the Better Baby Conferences. The difference in place, a 
familiar, quiet nursery room instead of a strange, noisy room 
in a building on the fair grounds, did not seem important 
with this small group, inasmuch as the resistance in five cases 
was typically Group I. in type, immediate and active opposi- 
tion overcome apparently by the same type of coaxing, over 
however the longer period. This small group consisted of 
sixteen wealthy children in good health, presenting no be- 
havior or developmental problems. Nine of them were 
classified in Groups II. and III. proportionately as many as 
in our larger series. The number is too small for direct 
comparison, but large enough to show that even in a small 
group varying in ages from one to five years, though examined 
in a familiar home environment, a large amount of resistance 
is manifested.! 

Intelligence tests in themselves are apparently not adapted 
to this classification, since the demands on cooperation vary 
in the different age groups. In these studies the Kuhlman 
tests were used for those under three; the Stanford-Binet for 
those above three. In the Kuhlman series the six-month 
tests, for example, are largely neuromuscular; ability to sit, 
to balance the head, turn to the direction of sound, reach for 
and hold an object. Obviously a child can be tested out in 
this way while crying vigorously. On the other hand, the 
two-year-old is required to point out objects in pictures, to 
imitate simple movements, to obey simple commands. He 
must /isten to the words of the examiner, he must watch his 
motions and must obey his commands to ‘do this, do that,’ 
to tell ‘what is this, what is that.” The examiner is notori- 
ously inside this test situation because he is constantly 


1 These sixteen cases were not included in the total lists. 
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evoking responses that are directed to himself. If the child 
tends to resist the examiner as another individual, that 
resistance should increase in proportion to the number and 
intensity of social contacts inside a test situation. In the 
simplest type of tests, ¢.g., the six-month ‘tests,’ which are 
merely phases of the infant’s neuromuscular development, the 
test is practically independent of any behavior on the part of 
the tester. When he hands the child an object concealed in 
loose paper wrapping, which the child uncovers and so secures 
the object, he supplies a stimulus for a situation in which 
however he does not enter. He remains outside and records 
results. His role as an individual according to our experience 
becomes progressively important in the following test situa- 
tions: making marks with a pencil and handing the pencil to 
the child; pointing to an object in a picture and asking 
““What’s that?’’; asking questions requiring oral replies. 
There seems to be no doubt that the ‘easiest tests to take’ are 
those in which the subject is doing something with an object 
and not with the psychologist. 

To equalize the demands on cooperation for the different 
ages, we arranged a series of tests to yield a more comparable 
measure of resistance. In this series all ages excluding those 
under six months were tested on the mother’s lap, then on 
the floor and then on a table. They were lifted from one 
position to the other by the examiner. In this process certain 
factors in resistance common to all the groups were estab- 
lished. A child taking all tests on the mother’s lap might 
resist being lifted off her lap to the floor. Not resisting on 
the floor it might resist while being lifted on to the table or 
after being placed on it. The resistance at these points was 
not a reaction to tests though it was always carried over into 
the test situation that followed. But for each group, the 
factors in the act of changing the child’s position were the 
same for all. Experience showed that resistance occurred 
oftener on the table than on the floor, oftener on the floor than 
on the mother’s lap. Moreover, in the three groups studied 
in this manner, there was no significant difference in the 
amount or distribution of their resistance, from the four 
groups tested by the Kuhlman and Stanford Binet. 
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To equalize the test-situations in themselves, tests common 
to every age-group from 6 to 60 months were used. While 
on the mother’s lap all were tested in grasping objects in 
front, above, and behind the head, regardless of age. On 
the floor a rubber ball was thrown to every child after making 
several throwing gestures and saying, ‘catch the ball.’ 
Whether caught or not, the ball was picked up by the child 
or placed in its hands and then told to ‘throw the ball to me’ 
with a ‘receiving’ gesture. The ball was then placed on the 
table in a position inaccessible except by walking around it 
or climbing upon an adjoining chair. The examiner then 
pointed to the ball which was visible to the child and urged, 
‘get the ball.’ Following this test the child was placed on 
the table, given the Kuhlman imitation tests and then told, 
‘all over now, you can go.’ Tests of the type indicated do 
not present the same situation to different age groups. 
Nevertheless it cannot be inferred that they are therefore of 
varying degrees of difficulty. Take for example the test in 
which you throw a ball to the child and then indicate orally 
and with gestures ‘throw the ball to me’—a test used with 
children though as a ‘success and failure’ command-test for 
the two-year level.!. An eighteen-month-old child might 
make no receiving movements for the ball, but pick it off 
the floor and carry it to the examiner. A 24-month child 
might throw it into the air. A 3-year-old might throw it 
directly to him. In each case it is a game, in which the child 
does things it can do. This is in no sense a situation in 
which the child is up against a problem in which it fails or 
succeeds. Resistance in such a test-situation cannot there- 
fore be interpreted as a reaction to a difficult problem. 
Regardless, however, of differences in resistance to tests of 
different types, the group reactions where our series was used 
was not materially changed. The particular type of tests 
used or the technic of their administration has most likely 
little bearing on resistance when measured by a test or 
time criterion. 

These studies were made in Better Baby Conferences 


1See Kuhlman, F., ‘Handbook of Mental Tests,’ Warwick and York, Baltimore, 
1922, p. 93. 
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under unfavorable conditions. The conferences were held in 
special buildings on the county fair grounds. The induce- 
ment to enter a child was the free physical examination and 
the chance of a prize. Before taking the mental tests each 
child was undressed except for bloomers or diapers, and 
inspected by a physician to rule out all cases of contagious 
disease. The undressing, medical inspection and temperature 
taking immediately preceded the mental testing. Many 
other variable factors preceded our tests. In the afternoon 
groups especially, hunger, fatigue and excitement were evident 
factors since many families spent the morning ‘taking in’ the 
exciting pleasures of the fair. To some children, especially 
those from remote communities, the sight of many people 
was a new experience. Some infants were awakened from 
sleep or pulled away from the breast immediately before the 
tests. This however caused practically no difference in the 
cooperation of the three and six month olds, who allowed 
themselves to be taken from the mother with no crying or 
struggling in almost every case. During the testing, which 
averaged 8 to 12 minutes per case, there was much distraction 
due to the noise of the surrounding activities and to the 
crowds pressing close to the glass partition separating them 
from the mental testing room. Our observations were con- 
fined to that room, from the point of entry to the point of exit. 
The varied experiences preceding the point of entry were of 
course not considered. ‘Their effect, if at all significant, on 
cooperation would tend to throw at least some graphs out of 
any uniformity. Since seven groups varying in size from 55 
to 237 cases in six different communities were studied sepa- 
rately, these factors would have a strong chance to skew the 
curves. Moreover in the small group of sixteen, previously 
referred to, the factors of nakedness, fatigue, hunger, and 
excitement—all the adverse conditions during examinations 
in the county fairs, were eliminated without any reduction in 
the number of resistance-problems. We may conclude then 
that resistance during testing is not measurably affected by 
the experiences preceding the tests or by the testing room. 


The groups are fairly representative of the healthy rural 
2I 
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population of the state. The six towns were well scattered. 
Farmers’ children comprised the majority in four, native 
miners’ children in three conferences. No acutely ill child 
was accepted and children with gross defects were rarely seen. 
Towns forming the county seats where the conferences were 
held, have an average population of about 3,000.! 

The accompanying tables contain the source data for all 
the graphs that follow. In Table I. are distributed by age 
in six-month groups all cases in each of the seven conferences. 
The smallest total age group (34) occurs at Oo to 5 months. 
This group is not included in the graphs because the tests at 
this level are purely neuromuscular and no basis of comparison 
with the other groups is offered. Resistance, if it can be 
said to exist at this age, can manifest itself only in crying 
when taken from the mother. Scores of resistance on this 
basis, since they almost always respond to the tests, shows 
not one case in Groups I., II. or ITI. 

The age classification is in groups of 6 months up to the 
54th month. Above 54 months, 19 cases age 60 to 63 months 
are included. This was done for convenience to make a 
group more comparable in size to the others. As it is, it 
and the 48-53 month groups are the smallest. The scores of 
the group of 19 treated separately are o per cent. in Group L[., 
5 per cent. each in Group II. and III. The range in size of 
the groups is 104 to 194 for those under 30 months, 61 to 91 
for those over 30 months. 

In Table II. all cases are distributed by age and residence 
in each of the four resistance groups. The residence is taken 
as the town in which the tests were given. The table repre- 
sents the ratio of resistance-groups to age-groups. Group I., 
IT. and IV., as already mentioned, are based on test criteria, 
classifiable as ‘take no tests,’ ‘take some tests,’ and ‘take all 
tests,’ respectively. Group III. is an ‘all tests’ group but 

1 Classification of parents’ occupations in our lists was made in Watseka (pop. 
census 1920, 2817) and Sparta (pop. census 1920, 3340). 

Watseka: Farmers 55 per cent.; business and professional 16; mechanics 15; 


laborers 7; miscellaneous 7. 
Sparta: Miners 35 per cent.; business and professional 19; mechanics 24; farmers 


9; clerical 7; miscellaneous 6. 
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with ‘much coaxing.’ It is included as a separate group in 
three conferences. Where it occurs Group IV. signifies ‘take 
all tests with little or no coaxing.’ As explained previously, 
Group III. is not based on the objective criteria of the other 
groups. 


TABLE [| 


DistriBuTION OF ALL Cases BY AGE AND RESIDENCE 
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DistTrRiBUTION OF ALL Cases In Eacu oF THe Four Groups By 
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Group II. (Partial Resistance) 
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Table III. is a summary table showing the distribution by 
number and percentage of all cases in age and resistance 
groups. Groups I. and II., total plus partial resistances, and 
Groups I., II. and III., resistances of all types, are each 
recorded as inclusive groups in separate columns. 

In 581 cases the sex was recorded—310 males and 271 
females. The sex of all cases was indicated in two conferences 
(Sparta and Watseka, 1922); and in most of the cases in two 
others (Carrollton and Watseka, 1921). 

Distributed by type of resistance over ten age groups the 
numbers became very small. The sexes are compared there- 
fore in inclusive groups and are so indicated in Table IV. 
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TABLE III 


SUMMARY TABLE SHOWING TOTAL NUMBER AND PercentaGe Distrisurion py 
Ace or Aut Cases CLASSIFIED IN THE Four ‘Resistance’ Groups 
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The graphs follow the tables in the same order. Those 
showing distribution of total resistance are on the right; total 
plus partial resistance on the left side of the page. Three 
summary graphs follow: Number 1, for the complete resist- 
ance group (Group I.); Number 2, for complete plus partial 
resistance (Groups I. and II.); Number 3, for all the resistance 
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Summary Graphs 
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GRAPH 4 


Groups I., If. and III. A graph showing the sex distribution 
of 581 cases in relation to the first two resistance groups 
combined, completes the series. 

The Group I. graphs (pp. 316-317) have this tendency in 
common—a rise from a zero or low level at six months to a 
peak, and a fall to a low level at 42 to 54 months, the peak 
being more or less centrally placed with reference to points 
6 and 54 on the age-level line. The peak represents the 
highest percentage of total resistance for a series. This point 
is lowest at 26 (Carrollton) highest at 57 (Sparta). The wide 
range of 26 to 57 per cent. is explainable by chance variations 
due to the small size of some age groups. Groups less than 
one hundred distributed over 9 age levels contain as few as 
3, 4 and 5 cases in some levels and the difference in the 
reaction of one child has a marked effect on the percentage 
of resistance. As will be seen on the graphs, wide gapping is 
most frequent where groups are very small. On the other 
hand when in spite of wide fluctuations in size and consequent 
increase in the operation of chance factors, uniform tendencies 
are observed, they have all the more significance. If each 
separate graph which stands for a group as small as $5 or as 
large as 237 shows the same general tendencies exhibited by 
a summary graph for 983 cases, it increases the significance 
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of conclusions based on the summary graph. It shows that 
the tendency is so prevalent that it is manifested by small 
groups. 

The peak is at the 30- or 36-month level in five towns, at 
24 in one (Sparta) and at 42 in one (Carrollton). A lower 
peak precedes the high one in six of the seven towns; at 18 
months in four and at 24 in two (Carthage and Sparta). 
The high or ‘primary’ peak occurs at 30 or 36 months in five 
out of seven towns, the low or ‘secondary’ peak at 18 or 24 
months in five out of seven. In one graph the situation is 
reversed, the primary peak being at 24, the secondary at the 
36-month level. 

These findings are shown more strikingly in the series of 
graphs on the right side of the page, since they include larger 
numbers—total plus partial resistances. The gradual rise 
and fall with a central high point of resistance is more uniform. 
The primary peak rises to a height of 83 and is lowest at 47. 
Double peaks are seen in five. Thirty or 36 is the primary 
peak in five out of seven graphs, eighteen is primary in the 
other two. Secondary peaks occur on the 18- or 24-month 
level in three; at the 30-month level in two. 

The percentage distribution of complete resistance for the 
entire series of 983 cases is shown in summary graph I. A 
uniform rise of § to 6 per cent. (range 5.2 to 6.2, average 5.95) 
for each age group occurs up to the thirty month level where 
a plateau is maintained to the next age level at 36, after 
which there is a 10 per cent. descent (10.0 and 10.3) for each 
age group to the 48 month. From here onward the low level 
of resistance is maintained at 6 per cent. There are two 
peaks in this graph at the same height, 26. 

In summary graph II. which includes both resistance 
Groups I. and II. the rise is 12 per cent. for the 12-month 
group, with a precipitate rise from that point of 30 per cent. 
for the 18-month group. Then follows a descent of 7 per 
cent. at the 24-month level and a rise to the peak of the graph, 
55 per cent. at the 30-month level. From this point on there 
is a fall, 8.8 per cent. at the 36-month level, and 15 per cent. 
each at 42 and 48 months, the low level occurring at 8.5 per 
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cent. for the 54-month group. We have in this graph two 
peaks, the higher at 30 and the lower at the 18-month level 
in common with the observation on the individual graphs. 
Graph I. is more uniform than Graph II., the secondary 
peaks observed on the individual graphs being elided in the 
total average. Also unlike Graph II. there is a more gradual 
rise than fall. Summary Graph III. is similar to II. con- 
trasting chiefly in the height of the secondary peak and the 
slighter drop to the next age group. 

The explanation of the secondary peaks is found in 
summary Graph IV. which shows the percentage distribution 
by sex of 581 cases; 310 males, 271 females. Distributed by 
sex over nine age levels made a list too small to be treated 
except in summary form. The males reach their high point 
of resistance at the thirty-month level; the females at eighteen. 
In this graph the female peak is higher than the male; in 
fact, higher than the male level at every point except at 30 
months. The explanation of the peaks is found therefore in 
the sex distribution within each age group. <A preponderance 
of females 18 to 23 months of age, tends to make the peak at 
18 primary. A preponderance of males 30 to 35 months of 
age tends to make the peak at 30 primary. Contrast for 
example males and females on these levels. 


(SPARTA AND WATSEKA) 1922 

















| Groups I and II 
: aii Aatentes ‘alta Soth 
i | | 
Age | No. Cases No. | & + se 
hee rer ee 6 35.3 48.7 
22 females...... 13 $9.1 
er 19 males........ 9 47.3 42.8 
16 females. ..... 6 37.5 
SUMMARY 


A study of the ‘resistance’ during mental testing was 
made for seven groups of infants and children in five County 
Fairs. The criterion for classification was the number of tests 
taken. Those who could not be induced to take one test of 
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any series were classified in Group I. (complete resistance) ; 
one or more but not all of any series, in Group II. (partial 
resistance); all tests, in Group III. Nine hundred and 
eighty-three infants and children were classified in these 
groups by three examiners working independently. The 
results were fairly uniform for each group. They were not 
materially affected by changes made in the technic of testing, 
by using new tests, by different examiners, or by change in 
locality. A small group of sixteen used as a control, tested 
with a new series of tests, in a nursery, and over a longer 
interval of time, gave practically the same findings. This 
resistance, best designated in the graphs, occurs very fre- 
quently for age and sex in a fairly uniform way. It first 
appears as measured by the method indicated at six months, 
gradually rises to a high point from which it falls gradually to 
a low level at 54 months. This high point of resistance for 
males is highest at 30 months; for females at18 months. The 
resistance in the latter group is higher than the males at 
every age group studied except 30. At 30 months, some 
form of resistance measured by the test criterion occurred in 
a majority of cases. 


CONCLUSION 


The manifestation of resistance by infants and children 
during mental tests is evidence of some innate behavior 
pattern. It is typically pronounced at 18 to 23 months in 
females, and at 30 to 35 months in males. It yields gradually 
with age in both sexes. 





